. * 


Z ZLi 

• * 

tt  Cij&eZr  Aau£^ £&**£&-* 


fti~-  /p->~ 

4 4* 

i HP»,  -"Jr  ^ 

THE  PRACTICAL  AND  DESCRIPTIVE  ANATOMY 


THE  HUMAN  BODY. 

I 


THE 


PRACTICAL  AND  DESCRIPTIVE 

ANATOMY 

OF 

THE  HUMAN  BODY. 


BY 

THOMAS  HAWKESWORTH  LEDWICH,  F.R.C.S.I. 

AND 

EDWARD  LEDWICH,  E.R.C.S.I. 

LECTURERS  ON  HUMAN  AND  COMPARATIVE  ANATOMY,  IN  THE  ORIGINAL  [NOW,  THE  LEDWICH] 
SCHOOL  OF  MEDICINE,  PETER  STREET  DUBLIN. 


— “ humani  nihil  a me  alienum  puto.”— Ter. 


Scconti  ©ttition,  rebtseH  & enlarged, 

By  EDWARD  LEDWICH,  E.R.C.S.I. 

Surgeon  to  Mercer's  Hospital. 


DUBLIN  ; 

I ANNIN  AND  CO.,  41,  GRAFTON  STREET 
Booksellers  to  the  Royal  College  of  Surgeons. 
LONDON  : LONGMAN  AND  CO. 

EDINBURGH  : MACLACHLAN,  STEWART,  AND  CO. 
MDCCOLXIV. 


I».  D.  WliBB  AND  son,  PRINTERS,  DUBLIN. 


rWELLCOMt.  11  jTII  U 1 1 

1 ' " library 

Co!!. 

welMOmoc 

JCali 

No. 

. * € ^ 

- 

TO  THE 

FELLOWS  AND  LICENTIATES 

OF  THE 

EOYAL  COLLEGE  OF  SURGEONS  IN  IRELAND. 

THIS  WORK 

IS  RESPECTFULLY  INSCRIBED 


r.T 


THE  AUTHORS. 


PREFACE  TO  THE  SECOND  EDITION. 


The  first  edition  of  this  work  having  become  exhausted,  I have 
been  induced  to  undertake  the  revision  of  a second,  and  it  was 
only  when  fairly  embarked  in  the  undertaking  that  I became 
fully  aware  of  the  labour  of  the  task  I had  imposed  on  myself; 
for  so  many  and  so  various  were  the  required  alterations,  that 
to  have  re-wntten  the  entire  would,  perhaps,  have  been  attended 
with  less  labour.  My  great  object  was,  however,  to  adhere  to 
the  general  outline  of  a plan  which  experience  had  taught  me 
was  attended  with  many  advantages  to  the  student,  and  to  pre- 
serve unbroken  the  link  of  association  under  which  the  whole 
was  produced.  And  here  I most  gladly  avail  myself  of  the  first 
and  only  opportunity  that  has  hitherto  presented  itself,  of  as- 
signing to  each  individual  the  part  that  he  performed  in  the 
production  of  this  work. 


The  articles  on  the  Mmoles,  on  Hernia,  on  the  General  and 
nnary  rgans,  Penncmm,  Heart,  Brain,  Orbit,  Eye,  Skin,  and 

f„T  tT'6  °liei“aUy  by  Iate  Iam“ted  brother 

8 Ha«eswoeth  Ledivich;  those  on  the  Bones  Luta 

Z^atn‘ V“T’  ^nal  *mw’  Spiml’  Cml’< 

Sympathetic  Nerves,  the  Ear,  Nose,  and  the  Arterial  and  Venous 

’ C0I'3“Uted  ‘he  part  alW«  <»  me.  Unfortunately 
hero  was  no  mutual  supervision  exercised,  and  hence  arose  I 

fertde  source  of  many  of  those  verbal  inaccuracies  that  appeared 
“ he  former  edition.  In  th„  present  edition  j 

freely  availed  myself,  in  correcting  the  press,  of  the  kind  assist 
ance  of  Eobeut  Webs,  M.B.  T.C.D.,  lecturer  on  Forensic 
- edicine,  and  College  Professor  of  Medical  Jurisprudence  on 


Vlll 


FREFACE  TO  THE  SECOND  EDITION. 


whose  judgment  and  accuracy,  I feel  that  the  most  implicit  reliance 
may  he  placed.  In  every  way  that  it  was  possible,  I have  endea- 
voured to  simplify  what  must  always  be  a difficult  and  abstruse 
subject  to  the  junior  student,  and  I would  consider  my  time 
and  labour  well  expended  should  I succeed  in  winning  him  back 
to  the  subject— the  only  legitimate  field  in  which  a practical 
knowledge  of  anatomy  can  be  obtained  ; for,  however  faithfully 
executed  the  plates  may  be,  the  parts  which  they  labour  to 
represent  will  fade  like  a dream  from  the  mind,  while  a single 
glance  at  nature,  in  the  original,  will  impress  itself  on  the  senses 

with  enduring  pertinacity. 

EDWARD  LEDWICH. 


7,  Habcoubt-stueet,  Doblin, 
November,  1864. 


PREFACE  TO  ORIGINAL  EDITION. 

In  presenting  an  additional  Treatise  on  Human  Anatomy -to  the 
Profession,  we  are  fully  aware  that  a certain  amount  of  censure 
will  he  incurred  for  adding  another  work  to  the  many  already 
existing  on  a subject  which  has  heretofore  been  so  ably  treated 
by  preceding  anatomists.  But  whilst  we  disclaim  being  actu- 
ated by  the  mere  desire  of  producing  a hook,  we  must  admit 
our  belief  that  the  existing  class-books  might  be  made  more 
consistent  with  the  wants  of  the  student  and  profession  gene- 
rally; and  with  this  view  a systematic  description  has  been 
adopted;  whilst  the  discursive  style,  though  more  facile  of  exe- 
cution and  certainly  more  beautiful,  has  been  rigidly  avoided  - 
thus  allowing  a greater  amount  of  anatomical  information  ’ to 
he  condensed  into  this,  than  into  any  other  work  of  a similar 
magnitude.  The  relative  anatomy  of  organs  and  parts  has  been 
also  earned  out  minutely,  together  with  their  functions  and 
structure,  the  descriptions  being  in  conformity  with  the  most 
recent  discoveries  on  each  subject,  verified  by  our  own  obser- 
vations and  researches.  The  remarks  on  the  Arteries  and  Veins 
We  been  confined  to  their  practical  anatomy  only  al  the 
volumes  of  Power,  Harrison,  and  Corbett  render  any  further 

:b;:rr on  tbe  surgicai  reiati°-  °f  ^ 


21,  York-street,  Dublin, 
October,  1852. 
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SECTION  I. 

THE  OSSEOUS  SYSTEM. 

The  term  skeleton  has  been  applied  to  those  denser  elements  of  the 
animal  tissues  that,  when  combined  as  immoveable  plates  or  iointed 
segments,  constitute  either  solid  shields  for  the  protection  of  the 
softer  structures,  or  subserve  to  the  active  movements  of  animals, 

svstem  1 £°r  attachmeufc  of  the  muscular 
system.  In  all  the  invertebrate  class,  with  the  exception  of  the 

skeletonP)0dbut api! “ fTd  eXtemal  to  the  muscles  (exo- 
skeleton),  but  although  many  of  the  vertebrate  class  retain  certain 

portions  of  the  external  skeleton  in  various  grades  of  development 

still  its  gradual  extinction  is  perceptible  in  proportion  as  increasing 

p ifection  and  symmetry  prevail  in  the  internal  (endo-skeleton)  In 

many  classes  this  perfection  may  be  evidenced  only  in  reference  to 

particular  functions,  and  symmetry  may  be  sacrificed  to  such  at 

tole^ecL^iSf61' Strength  and  S0Hdity  5 or’ these  aS'ain  may  yield 
combined  with  eLmiv^Ste  ^ raPiditT  of  motion, 

predominance  of  any  one  partkmlnr  f U?t  COnstltute(i  for  the 

culated  to  promote  that  perfect  series™?  So  ^ WeI1  cal' 

mzingwith  the  necessities  and  requirements  of  theb ’ byhani10* 
the  characters  of  an  admirable  uniformity  on  nil  f 61fg’  lruPress 
asymmetrical  condition  of  the  solid  framewml  lis^nctlous’  The 
alterations  in  form  and  arrangement  in  the  f c.outmiial 

precludes  any  attempt  at  a system  of  , mvertebrata,  obviously 

parts  of  which  the  skeletons  are  compos^^  16  to  the 

brata  the  calcareous  masses  or  bones  thxt  bfth  g •’  Verte- 

, tnat  b3  their  apposition  con- 
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struct  the  osseous  framework,  are  so  definite  in  situation,  distinct  in 
fitmre,  and  regular  in  size,  as  to  render  classification  simple,  nomen- 
clature attainable,  and  individual  description  merely  an  enumeration 

Bones  have  been  classed  into  the  long,  flat,  and  irregular-,  of  these, 
the  first  are  extended,  as  their  name  implies,  and  are  furnished  with 
a central  shaft,  and  two  extremities,  twisted  in  the  long  axis,  and 
situated  in  the  extremities,  where  they  form  the  passive  elements  of 
levers:  the  second  are  thin  and  flat,  composed  of  two  dense  or  com- 
pact plates,  with  intervening  cancellated  tissue,  expanded  so  as 
to  form  the  boundaries  of  cavities,  as  the  cranium,  thorax,  and  pe  - 
vis;  while  the  third  are  short,  thick,  and  irregular,  consisting  ot  a 
mass  of  cancellated  structure,  surrounded  by  a tlnn  layer  of  dense 
bone,  and  are  principally  found  in  those  situations  where  strength, 
security,  and  lightness  are  required,  as  for  instance  m the  tarsus, 
carpus,  and  vertebral  column,  where  by  the  multiplication  of  joints, 
and  the  consequent  distribution  of  motion  over  an  extensive  surface, 
a comparative  immunity  from  dislocation  results.  Stall  a fourth 
class  of  bones  has  been  also  recognised,  which  have  been  tein 
sesamoid;  they  are  small  and  round,  developed  in  the  tern 
structures,  and  generally  placed  where  by  altering  ^ “creasm 
the  angles  formed  by  the  insertions  of  muscles,  they  tend  to  auD- 

inent  their  motive  power.  , 

Nomenclature  may  be  derived  either  from  the  situation  i. 
may  occupy,  as  the  frontal,  parietal,  occipital;  or  from  then  shape, 
2 cuneiform,  unciform,  tibia;  or  from  their  size,  as  os  magnum;  or 
from  their  use,  as  clavicle,  vertebrae,  atlas,  &c. 

With  respect  to  composition,  bone  structure  may  ® . . 

sist  of  a certain  animal  substance  termed  gelatine  to^  > 
indebted  for  its  toughness,  elasticity  : md  phal oil .ity  ^ 
bilityand  powers  of  resistance  may  be  attributed  to 
earthy  and  calcareous  salts  with  which  it  is  very  liberally  supplied. 
The  proportion,  however,  which  the  animal  and  eart  y M 

bear  to  each  other  at  different  periods  of  Me  which  the 

may  be  gathered  from  the  subjoined  table  of  &c  ijei, 
utmost  reliance  may  be  placed : — 

adult.  old  agk. 

12 ‘2 
84-1 


20-18 

74-84 


CHILD. 

Animal  matter 4 ' 

Earthy  matter 48 '48 

Or  it  may  be  stated  in  general  terms,  that  in  the  child  the  ^rthy 
matter  tom.  nearly  one-half  of  the  entire  weight  of  the Vone,  in 
adult  it  is  equal  to  four-fifths,  and  in  old  age  it  amounts  to 
eighths  {Todd  and  Bowman's  Physiology). 
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ANALYSIS  OP  BONE. 


Organic, 

Inorganic, 


(Gelatine 

1 1nsoluble  organic  matter, 
( Phosphate  of  lime,  . 

| Carbonate  of  lime,  . . 

Pluate  of  lime,  . . . 


32-17 

1- 13 
hi -04 
11-30 

2- 10 
1 '16 
1-20 


Phosphate  of  magnesia, 

Soda  and  chloride  of  sodium, 


The  animal  matter  or  gelatine  may  be  extracted  from  bones  by 
subjecting  them  to  long-continued  boiling  in  Papin’s  digester,  anil 
■when  the  fluid  is  removed  and  allowed  to  cool,  it  solidifies,  and 
forms  a transparent  jelly.  This  may  again  be  licpiefied  by  heat,  and 
from  a dilute  solution  the  animal  matter  may  be  precipitated  by 
tannic  acid,  as  tannate  of  gelatine.  The  insoluble  organic  matter 
consists  of  the  fibrine  and  albumen,  yielded  by  the  coats  of  the 
blood-vessels,  and  any  small  remains  of  blood  they  may  contain. 
The  calcareous  salts  may  be  removed  by  digestion  in  dilute  hydro- 
chloric or  nitric  acids,  leaving  still  a perfect  cast  of  the  original 
bone,  exhibiting  such  slight  resistance  that  it  may  be  twisted°into 
any  form.  Incineration  consumes  the  animal  tissue,  which  at  first 
becomes  black,  but  when  entirely  removed,  the  bone  appears  white, 
friable,  and  light,  consisting  almost  wholly  of  the  insoluble  salts  or 
bone  earth,  of  which  the  subphosphate  of  lime  constitutes  the 
greatest  amount. 

“When  a vertical  section  of  a long  bone  is  examined  by  the  un- 
assisted eye,  several  structures  essentially  differing  in  their  physical 
characters  may  be  observed:  thus  we  have  the  shaft 'or  centre 
formed  of  dense  compact  tissue,  with  an  apparently  fibrous  arrange- 
ment  in  the  vicinity  of  the  periosteum,  but  becoming  more  loose 
and  cancellous  towards  the  medullary  surface : while  the  evtvew,; 
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properties  are  not  always  characteristic,  as  the  petrous  portion  of 
the  temporal  bone,  though  certainly  irregular,  combines  the  greatest 
amount  of  density  with  corresponding  resistance. 

Microscopic  Characters.  -A  thin,  transverse  section  of  a long 
bone,  properly  prepared  for  examination,  will  exhibit  a number  ot 
dark,  circular,  or  subcircular  openings,  larger  and  more  numerous  in 
the  vicinity  of  the  medullary  cavity  (Haversian  canals),  and  sur- 
rounded by  concentric  laminae,  indicated  by  faint,  dark  circles,  when 
subjected  to  a higher  power,  with  feeble  illumination.  Their  number 
ranges  from  three  to  twelve  around  each  canal,  and  to  these  we  wil 
apply  the  term  secondary  laminae;  in  their  structure  may  also  be 
observed  a second  series  of  dark  points,  termed  the  osseous  lacunae, 
or  corpuscles,  or  as  they  are  sometimes  called,  calcigerous  cells 
these  in  the  human  bone  are  semilunar,  with  the  concavity  turne 
towards  the  Haversian  canal,  of  which  they  are  the  satellites , they 

communicate  internally  with  the  Haversian  canal  by  hue  pores  or 

transverse  canaliculi,  and  externally  with  those  of  the  P^^ate 

lamina  but  neither  lacume  nor  canaliculi  are  visible  in  the  bone 

tissue  of  the  intertubular  spaces.  A longitudinal  section  represents 

the  canals  passing  parallel  with  the  axis  of  the  shaft,  ^J^equent^y 

communicating  with  each  other,  and  the  true  figure  of  the  lacuna 

may  also  now  be  determined,  which  is  that  of  menisci.  The  Haver- 

sian  canals  have  an  average  diameter  of  ^ an  mc  > e ca 
sian  canals  s vertical  diameter,  an  average 

M - wide,  and  onedhird  as  thick  (Todd  and 
Bowman)  The  external  surface  of  the  bone  is  surrounded  by  la- 
miL  proper  to  its  entire  thickness ; these  are  from  seven  to  ten  m 
number  and  may  be  well  observed  in  a section  which  lias  been 
mmerated  in  acid  for  a certain  time;  these  may  be  called  primary 
distinguish  them  from  those  of  the  Haversian  system. 
The  pores  of  the  most  superficial  lacume  open  on  the  periosteal  sur- 
face and  those  of  the  most  deep  on  the  medullary ; an  arrangemen 
that  might  be  fairly  anticipated,  in  consequence  of  the  continuity 

•,ll  the  elements  of  their  anatomical  composition.  . , 
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<Jie  ossifying  nucleus  of  the  femur  the  fibrous  arrangement  is  quite 
evident,  which  clearly  proves  that  there  certainly  does  exist  a fibro- 
cellular  stage,  whether  this  condition  is  persistent  or  otherwise. 
Connected  with  the  bones  there  are  certain  membranes,  the  external 
of  these  being  called  the  periosteal,  the  internal,  the  medullarv. 
The  periosteum  is  a dense,  fibrous  layer,  covering  and  adhering  to' 
the  entire  surface  of  the  bone,  except  at  the  articular  extremities 
where  a stratum  of  cartilage  is  substituted.  At  the  vascular  fora- 
mina it  sends  processes  into  the  bone  to  line  the  canals,  and  thus  it 
becomes  continuous  with  the  medullary  membrane.  It  is  soft  thick 
and  vascular  in  foetal  life,  paler  in  old  age,  but  still  decidedly  vas- 
cu  ar  when  well  injected ; its  surface  gives  attachment  to  muscles 
defends  the  bone  from  injury,  and  conduces  in  a great  degree  to  its 
development  The  medullary  membrane,  similar  in  structure  to  the 
periosteum  lines  the  cells  and  the  medullary  cavity,  and  forms  a 
basis  in  which  the  vessels  ramify.  In  foetal  life  this  membrane 
assists  m the  formation  of  the  closed  medullary  cells,  but  as  life  ad- 
vances the  canal  is  formed,  conferring  on  the  entire  bone  the  pro- 
perties of  lightness  and  strength.  1 

Vessels.— These  enter  by  minute  foramina  in  the  shaft,  and  bv 
more  numerous  openings  on  the  extremities,  but  one  laree  branch 
will  be  found  to  penetrate  at  about  the  centre  of  each  long  bone  in- 
tended principally  for  the  supply  of  the  medullary  membrane,  while 
the  veins  leave  by  separate  openings,  which  are  larger  than  those  for 
the  arteries.  In  the  cranial  bones,  Breschet  has  described  venous 

of the  flat  b6n  m 5 dipl°e’  ^ ra8piDg  °ff  the  external  table  °f  one 

veins  in  the  fact’oT  * ’ ^ ^ diffei' fr0U1  the  other  osseal 

vLins  in  tne  ract  or  possessing  valves. 

Nerves  are  absent,  at  least  for  the  supply  of  the  bone  tissue- 
the  existence  of  lymphatics  is  doubtful  ’ d 

Development  of  Bone.  The  first  rudiments  of  the  future  skeleton 
appear  as  opaque  spots  in  the  lamina  dorsalis  constituting  t 
mar y traces  of  the  spinal  column  The  ’ tmg  tlie  Pn' 

'<“»  important  bones'  immediately  JloL “ 1 f* 
co„,ista  of  a hyaline  enbstanee,  whichTl  The  iM,  l t 1 
subsequent  changes,  which  may  be  classed  into  I ™ferg°i 
wdiich  have  beeu  recognised  but  to  win'd,  tbree  of 

a.1.1  a fourth.  The  fi"rst  Tthese  Sj ' ,T r “ *° 

generally  called  gelatinous  is  marked  hwl  f hya  me  mass>  more 
basis,  with  scarcely  a trare  of  cell  ^ S JZ  °f.a  hyaline 

character  of  cartilage.  Gradually,  however' ^he^  6 ^ ^ ^ 

pomts  indicates  the  formation  of  nuclei  Ind  cell  apP,f rance  of  dark 
what  may  be  termed  the  second  or  cartihrdnnn ^ “nstltutln£ 
g.aou,  cell,  uow  exhibit  a disposition  ti^eX^ivesTt 
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lumns,  with  a further  tendency  to  form  groups, 
time  the  cells  are  flattened  on  their  opposed  ” 

enlarge  and  sometimes  divide.  In  the  centre  of  the  shaft  ot  a oi£ 
hone  an  opaque,  transversely  oval  mass  appears,  and  from 
_nd  lower  surfaces  lamime  of  a similar  nature  grow  mtmthe  inter- 
cellular spaces ; these  send  their  transverse  famine  across  the groups 
thus  enclosing  them  in  perfect  cells,  elongated  m the  axis  ol  tne 
one  and  as  these  lamime  are  distinctly  fibrous,  this  may  be  consi- 
dered as  the  third,  or  fibro-cellular  stage.  As,  ho've™r’dth ‘^J^the 
tion  of  the  laminae  continues,  the l^wfthin'Z  cells  of  the  lamime 

rs  2-T5? 

cancellus  which  contains  them  h tt  ^ deVeloping  the  ele- 
cessity,  the  cartilage  cells,  , Th  absorption  of  the 

stituted  that  occupies  the  lacuna  m 7 ^ P of  %e  severai 

the  fourth  or  ossific  stage,  m v arran„ement.  Ossification  corn- 

calcareous  salts  oblitera  es  < centres °one  for  the  shaft,  and  one 

mences  in  the  long  bones  by  three  ” ' each 

for  each  extremity;  and  as  these  / of  cartilage  that  inter- 
other,  they  as  gmlua  y enCre°xatCreme  iuts  ^ called  epiphyses  the 

venes  between  them.  _ . . . space  between  them 

shaft  or  centre  the  diap  >ysis,  tl  already  ossified  portion  re- 

tliat  elongation  as  to  growth  the  tweaty-firrt  to 

- — - 

crease  of  length  being  precluded  after  ^ 1 ^ pellete  into  the 
In  order  to  prove  this  fact,  Hunter  introduced  tu  o p ^ ^ 

already  ossified  shaft  of  the  ti  ua  o aji  ®etwf’n  them;  he  then 

rately  measured  the  distance  m decided  growth  of  new 

allowed  sufficient  time  to  elapse  to  atlc ^ but  was  unable  to 
bone  to  take  place,  when  ie  cxannnct  between  the  pellets, 

discover  any  appreciable  are  named  apo- 

Prominent  points  t[on  Je  found  in  the  lesser  tro- 

physes;  examples  o P f fcfa  bumerus,  where  they  ap- 

TUe  l0DS  boues  m‘ 
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crease  in  thickness  concentrically  by  the  deposition  of  successive 
layers,  developed  through  the  instrumentality  of  the  periosteum, 
while  an  eccentric  growth  is  also  continually  proceeding  by  the  for- 
mation of  new  lamime  within  the  Haversian  canals,  produced  by 
their  lining  membrane.  Again,  flat  bones  are  developed  in  radii, 
diverging  from  a central  osseous  nucleus,  as  may  be  observed  in  those 
of  a foetal  cranium : but  in  these  also,  epiphyses  may  be  formed  at 
the  circumference,  as  for  example  on  the  crest  of  the  ileum  and  base 
of  the  scapula.  The  irregular  bones  resemble  the  flat  very  re- 
markably in  their  mode  of  development,  presenting  an  osseous  cen- 
tral nucleus,  which  is  sometimes  double. 

The  human  skeleton  is  composed  of  198  bones,  exclusive  of  the 
sesamoid,  and  for  the  sake  of  description  may  be  divided  into  a 
spinal  column,  surmounted  by  the  head;  thorax,  and  thoracic  ex- 
tremities; pelvis  and  pelvic  extremities. 


THE  SPINAL  COLUMN. 

The  spinal  column  in  the  human  subject  has  been  divided  into  two 
parts : an  upper  portion,  comprehending  the  greater  amount  of  its 
extent,  called  the  true  vertebral ; and  a lower,  much  more  limited 
in  its  vertical  length,  termed  the  false,  this  appellation  having  been 
applied  to  the  sacrum  and  coccyx,  which  in  early  life  were  separated 
mt°  numerous  pieces  by  cartilaginous  discs,  each  piece  presenting 
at  that  period  characters  sufficiently  well  marked  to  entitle  them  to 
a designation  which  they  now  appear  to  have  received  by  almost 
general  consent. 

The  true  spine,  reaching  from  the  cranium  to  the  base  of  the  sa- 
crum, consists  of  twenty-four  distinct  pieces,  called  vertebrae,  firmly 
united  together  by  cartilage,  ligament,  and  direct  articulation;  but 
as  the  several  bones  which  compose  the  whole  differ  from  one  ano- 
ther in  many  essential  particulars,  it  has  been  divided  into  three  re- 

vertebrae,  embracing  the  first  seven;  in 
e middle  the  dorsal,  comprehending  the  twelve  succeeding;  and 
below,  the  lumbar,  consisting  of  the  last  five.  All  those  several 
bones,  however,  possess  certain  general  features  which  may  be  said 
to  be  common  to  the  whole  as,  for  example,  each  presents  for  consi- 
deration a body,  forming  the  entire  of  the  anterior  part  of  the  bone, 

no  tioneri  Th  P™-68868’  mne1  in  mimber>  instituting  its  posterior- 
poi  tion.  The  processes  are  known  by  the  following  names  • two 

SSrT8  from  tlle  posterior,  superior,  and  lateral  parts 

cessed  tiL?  COnuectmf  *>  the  oblique  and  transverse  pro- 
cesses , those  processes,  short,  strong,  and  rounded  present  a 

shallow. groove  above,  and  a deeper  notch  below,  which  by  the  ar- 
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ticulation  of  any  two  corresponding  vertebrae,  are  converted  into 
irregular  holes,  the  foramina  of  conjugation,  through  which  are 
transmitted  nerves  from  the  spinal  marrrow,  as  well  as  arteries  and 
veins,  the  one  to  supply  the  structures  within  the  canal,  the  other 
to  establish  a communication  between  the  general  and  Eachidian 
venous  system.  From  the  posterior  extremity  of  those  pedicles,  the 
transverse  processes  jut  out  laterally;  they  are  about  an  inch  in 
length,  and  present  various  peculiarities,  which  will  be  more  pro- 
perly noticed  in  the  description  of  each  of  the  several  regions.  The 
articular  or  oblique  processes  are  situated  above  and  below  the 
root  of  the  transverse ; they  are  covered  with  cartilage  of  incrusta- 
tion, and  interlock  with  those  of  the  adjacent  vertebra  above  and 
below.  From  the  roots  of  the  transverse  and  articular  processes 
spring  the  lamince,  broad  plates  of  bone,  taking, .a  direction  back- 
wards and  inwards,  converging  so  as  ultimately  to  form  the  spinous 
process,  the  last  in  our  enumeration. 

Lumbar  Eegion. — A vertebra  in  this  region  has  the  following 
peculiarities:— A body  of  an  oval  shape,  longer  from  side  to  side 
than  from  before  backwards;  its  superior  and  inferior  surfaces  con- 
cave and  rough,  and  intimately  united  to  the  intervertebral  cartila- 
ginous discs,  which  connect  it  above  and  below  to  the  corresponding 
vertebrae ; its  upper  and  lower  edges  are  marked  by  a narrow  ring 
of  bone,  of  hard  compact  tissue,  which  confers  a certain  degree  of 
strength  on  the  otherwise  spongy  structure  of  the  bone,  and  gives 
attachment  to  the  anterior  common  ligament ; the  anterior  and  la- 
teral aspect  of  the  body  is  concave  from  above  downwards,  and  con- 
vex from  side  to  side,  presenting  numerous  foramina  for  the  entrance 
of  the  nutritious  vessels,  while  its  posterior  surface  is  slightly  con- 
cave from  side  to  side,  straight  from  above  downwards,  exhibiting 
in  its  centre  a large  irregular  hole,  sometimes  double  through 
which  emerges  the  basi-vertebral  vein  to  open  into  the  tianveroe 
Eachidian  vessel,  which  lies  in  close  contact  with  the  bone  imme- 
diately  anterior  to  the  posterior  common  ligament  ^ vertical 
depth  the  front  of  the  body  is  something  greater  m extent  than Aliat 
of  the  back.  If  we  now  direct  our  attention  to  the  upper  and  outer 
$£  ofthe  back  of  the  body,  „ will  find  the  ..ed.clea  to  arise 
from  those  points  ; they  take  a direction  backwards  and  a 1 .tt  1 
wards,  terminating  externally  in  the  transverse Mtd  m 

the  superior  and  inferior  articulating  processes.  Those  pedicles 
short  thick  masses  of  bone,  exceedingly  strong,  lying  between  the 
foramina  of  conjugation,  and  separating  the  nerves  as  they  paps  out 
SZZ5S55.  Am  their  distal  extremity  spring  the  trans- 
verse procLses  which  are  thick  and  strong  at  their  origin,  but  gra- 
Sy  “p'^ay,  and  become  thin  and  flattened  near  them  term.- 
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nation ; as  they  pass  outwards  they  have  a very  slight  inclination 
backwards,  and  afford  attachment  to  the  lumbar  mass  of  muscles 
posteriorly,  to  the  middle  layer  of  the  transversalis  aponeurosis  and 
the  quadratus  lumborum  by  their  extremities,  and  to  the  tendinous 
arches  of  the  psoas  anteriorly.  The  oblique  or  articulating  pro- 
cesses, situated  above  and  below  at  the  extremities  of  the  pedicles, 
differ  from  each  other  in  the  surfaces  which  they  present  for  articu- 
lation with  those  of  the  contiguous  vertebrae — the  superior  being 
concave  from  side  to  side,  straight  from  above  downwards,  and 
looking  inwards  and  backwards,  while  the  inferior  are  exactly  the 
reverse,  being  convex  from  side  to  side,  and  looking  forwards  and 
outwards ; they  are  covered  with  cartilage,  and  present  a smooth  and 
polished  appearance.  The  lamina;  in  this  region  are  broad,  and  di- 
rected obliquely  downwards  and  outwards,  diverging  anteriorly 
where  they  become  continuous  with  the  roots  of  the  oblique  and 
tiansverse  processes,  and  converging  posteriorly  where  they  unite  to 
foim  the  spine,  while  their  upper  and  lower  margins  are  connected 
to  the  corresponding  vertebrae  by  elastic  tissue,  called  the  ligamenta 
subflava.  The  spinous  process,  passing  nearly  horizontally  back- 
wards, is  wedge-shaped,  thin  superiorly,  thick  inferiorly,  blunted  at 
its  extremity,  giving  attachment  to  the  supraspinous  ligaments  and 
urnbar  aponeurosis,  while  to  its  sides  are  connected  the  extensors  of 
the  spine.  The  canal  in  this  region  is  comparatively  large  and  tri- 
angular in  shape,  bounded  in  front  by  the  back  part  of  the  body ; 
on  each  side  by  the  pedicles,  and  roots  of  the  transverse  and  oblique 
processes;  and  behind  by  the  laminae,  converging  to  form  the  spine. 

u he  fifth  or  last  lumbar  vertebra  differs  from  all  the  others  in  the 
following  particulars.  It  is  cut  off  obliquely  on  its  inferior  surface 
so  that  its  vertical  depth  in  front  far  exceeds  its  similar  measure- 
ment  poster101^  the  same  rule  prevailing  with  respect  to  the  inter- 
ei  ena  isc  etween  it  and  the  sacrum,  this  arrangement  pro- 

knnwf  h!tremarkable  appearance  afc  the  lection  of  those  bones, 
know n as  the  promontory  of  the  sacrum,  or  sacro-vertebral  angle 

Dorsal  Region.— The  vertebra  in  this  region,  taken  as  a whole 
me  much  smaller  than  those  of  the  lumbar,  and  differ  from  them  in 
several  important  points;  the  body  is  more  circular,  and  shorter  in 

eriSv 'I  1^  bfre  than  behhld>  While  011  ^s  sides  pos- 

teriorly, above  and  below,  two  small  faeettes  are  visible  the  supe 

forrtheDg  a 6 kJger  than  tHe  iDferior’ both  c°vered  with  cartilage 

t7  i ing  facetta  on  the 

leads,  of  the  nbs.  The  pedicles  are  not  so  strong  as  those  in  the 

ibWlyrebackwWl,l,]e  thlG  <T8Vre  Pr°CeSSeS’  which  puss  more 
and^dua^  W 8 ^vtwards,  possess  far  greater  strength, 
gradually  increase  in  thickness' as  they  approach  their  termR 
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nation : on  their  extremities,  but  situated  anteriorly  and  superiorly, 
are  small  concave  articular  surfaces,  covered  with  cartilage,  for  arti- 
culating with  the  tubercle  of  the  rib.  The  articulating  processes 
are  oval  aud  flattened,  the  superior  looking  backwards  and  slightly 
outwards,  while  the  inferior  look  forwards  and  inwards.  The  la- 
minoe  are  short  but  very  deep,  and,  like  those  in  the  lumbar  region, 
give  attachment  to  the  ligamenta  subflava,  while  the  spine  is  long, 
and  curved  downwards,  so  as  to  overlap  the  one  immediately  below ; 
this  process  is  triangular  in  shape,  gradually  tapering  to  a poin  , 
where  it  is  slightly  incurvated,  while  the  spinal  canal  is  oval  m hgure 

and  extremely  small.  . , 

The  dorsal  region  presents  four  peculiar  vertebra?  for  considera- 
tion: the  first,  fourth,  eleventh,  and  twelfth  ; of  these,  the  first  has 
a whole  and  a half  facette  on  either  side  of  its  body.  Tbe  eleventh 
and  twelfth  have  each  but  a single  facette  on  the  side  of  the  body, 
and  none  on  their  transverse  processes.  The  fourth  is  known  a 
once,  as  being  the  smallest  of  the  whole,  frequently  presenting  a de- 
pression on  its  left  side  for  the  thoracic  aorta. 

. Cervical  Region.— The  vertebra;  of  this  region  are  much  smaller, 
as  a class,  than  those  of  the  other  divisions  of  the  spinal  column. 
The  body  is  much  thinner,  and  rather  deeper  in  its  vertical  measure- 
ment anteriorly  than  posteriorly,  being  concave  on  its  upper  surface 
from  side  to  side,  and  convex  from  before  backwards,  the  severs 
obtaining  on  its  inferior.  The  pedicles  are  extreme  y short  and  the 
transverse  process  merely  rudimentary  and  apparently. * 
to  a small  process  of  bone  that  connects  it  to  the  side  of  the  body. 
In  it  Ts  observed  a small  round  foramen,  through  which  the  ver- 
tebral artery,  veins,  and  a plexus  of  nerves  pass;  the  anteiior  ex- 
tremity of  the  transverse  processes  gives  attachment  to  tje  lon^ 
colli,  rectus  capitis  anticus  major,  and  anterior  sea lepus  and  «he pos- 
terior to  the  scaleni,  medius  and  posticus,  splemns  colli,  and  lmatc  r 
an<mli  scapulae ; while  the  intertransverse  muscles  are  attached  to 
them  both  anteriorly  and  posteriorly.  The  articulating  pr°c*jsse&, 
covered  with  cartilage,  are  round  and  nearly  flat;  ^supen  1 k 
iuo-  backwards  and  upwards,  the  inferior  forwards  and  ^ i 
The  laminae  are  flattened  and  comparatively  strong 
the  spine,  which  stands  out  horizontally  from  the  bone,,  and  pre 

sents  posteriorly  a bifid  arrangement,  for  the  purpose  of  in^as  | 
space  for  the  attachment  of  the  cervical  aponeurosis,  trapezius,  and 
splenius.  The  spinal  canal  is  very  large  and  triangular,  o\mi  g 
*1  ^ ffroo f amount  of  motion  that  exists  in  tins  region 
nrS  vertebra  that  are  found  in  tins  portion  of  the  «- 
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greater  size  and  resemblance  to  a dorsal,  and  is  also  remarkable  for 
the  extreme  length  of  its  spinous  process,  which,  jutting  out  boldly 
backwards,  presents  but  a single  tubercle,  giving  attachment  to  the 
ligamentum  nuclue  and  lesser  rhomboid ; its  tranverse  processes  are 
also  very  long,  resembling  rudimentary  ribs ; and  when  a hole  ex- 
ists in  them,  it  is  for  transmission  of  the  vertebral  veins  only,  and 
not  the  artery. 

Atlas. — This  vertebra,  as  contrasted  with  the  others,  presents  a 
very  remarkable  appearance,  being  nothing  more  than  a mere  circle 
of  bone,  with  the  lateral  masses  applied  to  its  sides;  it  has  been  di- 
vided into  two  portions,  called  its  anterior  and  posterior  half-arches, 
the  former  being  much  smaller  than  the  latter.  In  front,  on  its 
anterior  half-arch,  it  presents  a tubercle  in  the  mesian  line,  for  the 
insertion  of  the  cord-like  pi'ocess  of  the  occipito-atloid  ligament,  while 
external  to  this  point  it  is  concave,  for  the  origin  of  the  rectus  ca- 
pitis anticus  minor ; behind,  it  is  grooved  and  covered  with  cartilage 
for  articulation  with  the  odontoid  process,  while  its  upper  margin 
gives  attachment  to  the  broad  occipito-atloid  ligament,  and  its  infe- 
rior, which  is  much  thicker,  to  the  atlo-axoid.  The  spinal  canal  is 
very  large,  but  divided  into  two  parts  by  the  transverse  ligament, 
which  runs  across  it,  and  is  attached  by  either  extremity  to  two 
tubercles  on  the  inner  side  of  the  articulating  processes,  the  odon- 
toid process  occupying  the  interval  between  it  and  the  anterior  half- 
arch, while  the  medulla  spinalis  fills  up  the  space  between  it  and 
the  posterior  half-arch  : the  transverse  processes  are  short,  but 
extremely  thick,  especially  at  their  extremities;  and  are  still  tra- 
versed by  the  vertebral  holes,  but  here  directed  obliquely  back- 
wards and  upwards  according  to  the  course  of  the  artery  of  the 
same  name.  The  following  muscles  are  found  to  be  attached  to 
them Superiorly,  the  rectus  capitis  lateralis;  posteriorly  and  su- 
periorly, the  superior  oblique ; and  interiorly  and  posteriorly,  the  in- 
ferior oblique;  the  lateral  occipito-atloid  ligament  is  also  connected 
to  its  upper  surface.  Immediately  internal  to  the  transverse,  are  the 
articulating  processes ; they  are  deeply  concave,  oval  in  shape,  look 
upwards,  backwards,  and  inwards,  and  articulate  with  the  condyles 
of  the  occipital  bone  ; while  the  inferior  are  more  circular  slightly 
concave,  and  look  downwards  and  inwards  for  articulating  “with 
those  of  the  axis.  Directly  behind  the  oblique  processes,  and  not 
m front,  as  in  the  other  vertebras,  are  the  grooves  for  the  trans- 
mission of  the  first  and  second  spinal  nerves.  The  lamime,  form- 
ing the  posterior  half-arch,  are  thick  and  rounded,  and  present  on 
their  upper  surface  a well-marked  groove  for  the  vertebral  artery, 
™ here  res  s on  it  before  entering  the  cranial  cavity,  but  is 
paitially  separated  from  it  by  the  ganglion  of  the  suboccipital  nerve 
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as  it  emerges  from  the  medulla.  The  superior  margin  of  the  poste- 
rior half-arch  gives  attachment  to  the  posterior  occipito-atloid  liga- 
ment, and  the  inferior  to  the  atlo-axoid.  Properly  speaking,  this 
vertebra  has  no  spine,  presenting  posteriorly  merely  a tubercle  from 
which  the  recti  capitis  minores  take  their  origin. 

Axis.— This  bone  is  always  easily  recognised  by  the  tooth-like 
process  which  springs  from  the  upper  part  of  its  body.  This  re- 
markable appendage  of  this  vertebra,  termed  also  the  odontoid,  is 
very  similar  in  appearance  to  a canine  tooth,  and  is  covered  with  car- 
tilage nearly  in  its  whole  circumference,  articulating  anteriorly  with 
the'posterior  part  of  the  anterior  half-arcli,  while  posteriorly  it  is 
retained  in  position  by  the  transverse  ligament,  which  embraces  it 
behind.  This  portion,  which  is  slightly  constricted,  and  called 
its  neck,  is  surmounted  by  a process  of  bone  partially  enlarged  — 
the  head,  which  presents  a groove  on  either  side  for  the  attachment 
of  the  oim* 'ligaments,  while  to  its  apex,  which  is  extremely  sharp, 
is  connected  the  ligamentum  suspensorium.  The  body  is  exceeding  y 
deep  from  above  downwards  anteriorly,  but  shallow  in  the  same  di- 
rection posteriorly;  this  is  owing  to  the  anterior  inferior  lip  being 
prolonged  to  some  extent  so  as  to  overlap  the  vertebra  below'  to 
guard  against  dislocation.  The  body  presents  m front  a concave 
depression  on  either  side,  with  an  intervening  rulge;  to  the  first  are 
attached  the  longi  colli  muscles,  and  to  the  last  the  commencement 
of  the  anterior  vaginal,  or  common  ligament  of  the  spine.  . lhe 
transverse  processes  are  extremely  short,  and  rounded  at  their  ex- 
tremities, affording  attachment  to  the  Levator  anguli  scapulae,  sple- 
nius,  and  posterior  scalenus ; the  articulating  are  nearly  flat,  large 
superiorly,  circular,  looking  upwards  and  outwards  to  aiticu  a e 
with  those  of  the  atlas;  while  the  inferior  are  concave  and  much 
smaller  looking  downwards  and  forwards  to  unite  with  those  of  the 
SML?  the  laminfe  are  exceedingly  thick  and  s^oug,  ami 
terminate  in  a well-marked  triangular  spine,  which  bifuicates  po,-. 
teriorly,  to  give  attachment  to  the  recti  postici  majores,  and  the 

°bD™OTM^T^-Each  vertebra,  as  a general  rule  is  deve^ 
from  three  primary  points  of  ossification,  viz. one  for  the  antenoi 
pa  “of  the  spinal  calial  corresponding  to  the 
of  the  lamina)  ; the  osseous  points  being  geneia  . - 

fortieth  to  the’ fiftieth  day.  The  lateral 

and  become  united  posteriorly  about  a year  after  but  they 

not  become  connected  with  that  of  the  body: formear^  five - The 
complementary  points  are  five  in  number,  viz , one  foi  the  upj  , 
and  one  for  the  lower  part  of  the  body,  which  thus  appears  m foetal 
life  to  be  composed  of  three  separate  discs,  which  remain  laminate 
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for  a lengthened  period  after  birth  ; there  is  also  one  distinct  point 
for  the  extremity  of  each  transverse  process,  and  one  for  the  spine. 
The  union  between  those  complementary  points  is  complete  about 
the  twenty-fifth  year. 

The  atlas  is  developed  from  six  points  of  ossification,  viz.,  two  for 
the  anterior  half-arch,  two  for  the  posterior,  and  two  for  the  lateral 
masses  those  for  the  posterior  part  of  the  body  appearing  about 
the  end  of  the  sixth  week,  while  those  for  the  anterior  are  not 
visible  for  some  time  after  birth.  The  axis  has  two  additional 
points  for  the  odontoid  process  ; they  spring  from  the  upper  part  of 
the  sides  of  the  body,  and  can  be  detected  about  the  sixth  month. 
The  seventh  cervical  has  also  an  additional  complementary  point  for 
its  transverse  processes,  and  the  same  remark  may  occasionally  be 
applied  to  those  of  the  first  lumbar. 

Sacrum.— This  bone  is  found  at  the  lower  part  of  the  spinal 
column,  interposed  between  the  last  lumbar  vertebra  above,  and  the 
coccyx  below,  and  having  the  ossa  innominata  on  either  side;  tri- 
angular in  shape  it  presents  the  following  parts  for  consideration, 
viz.,  a base  which  is  turned  upwards  and  forwards  ; a truncated 


apex  which  looks  (inwnwmla  onri  i i i 


^ y veiy  well  marked,  indicating 
into  five  distinct  pieces,  and  in 
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those  ridges  about  the  centre  appear  the  four  holes  for  the  trails- 

Sc"  oT*e  sacra!  oerves-thc  t^SaSS 

while  the  two  inferior  are  comparatively  small  to  the  suitace 
the  bone  between  each  of  the  foramina,  is  attached  a fasciculus 
Se  uvriformis  • while  internal  and  external  to  them,  sweep  down  the 

B=^^B.SSSSB, 

from  above  downwards  , they  are  geneia  y eaeh  other  or 

these  the  three  first  may  e ei  aT)d  fifth  bifurcate,  and 

amalgamated  togetter,  tw0  ou  either  side  of  the  termination 

appear  as  small  P °™  > J ligament  for  its  completion 

of  the  sacral  canal,  to  w^h  ^ Jv  £ eminences  may  be  con- 
posteriorly  is  attached  , „ges  0f  the  true  vertebral, 

sidered  as  analogous  to  the  spinous  p tubercies,  very  badly 

A little  external  to  these  is  a atill’m0re  exter- 

marked,  representing  the  ai  icu  1 * the  transmission  of  the  posterior 

nally  are  the  four  sacra  foramina  ^ . 

nerves,  but  much c smal  ei  m ^ q{  eiuiueuces  appears,  which 

passing  out  still  fait  i , the  transverse  processes,  being 

may  be  regarded  as  the  type  sec0nd  rows.  The  several 

intermediate  in  size  between  \ ttacbment  to  the  lumbar  fascia,  ex- 
elevations just  describe  , gi  • g iatiSsimus  dorsi,  and  the 

tensors  of  the  spine,  glu  teu  ‘ ’;nai  canal,  which  occupies 

powerful  sacro-iliac  ligaments.  toe  qv*  - above,  but 

L centre  of  the  bone,  is  laxg* aud  Ordered  supe- 

fiattened  and  extreme  y con ‘ 0cesses,  which  look  backwards 

riorily  and  laterally  by  the  obi hq P ^ side  tQ  sidej  for  articula- 
and  inwards,  and  are  deep  J The  crum  articulates  with 

on  either  side,  the  last  lumbar 

sometimes  of  five  piu  es.  . ular  facette  covered  with  carta- 

turned  upwards,  it  presents  . * q{  fche  sacrum,  with  which  it 

lage,  for  uniting  with  the  lwt  bo  ‘ tweutieth  or  twenty-fifth 
forms  a moveable  joint  up  to  abo  t th  Its  apex  points 

year  in  the  male,  and  the  a small  nodule  of  bone, 

downwards  and  forwards,  attached.  Its  margins  are 

;er^X£V3  A Icvatoi'es  aai  - “ 
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terior  surface  is  smooth  and  concave  from  above  downwards,  and 
contributes  to  support  the  rectum  as  it  descends,  while  the  posterior, 
convex  and  rough,  presents  above,  and  on  each  side  of  the  mesial 
line,  two  small  demi-tubercles,  which  are  generally  found  to  be 
firmly  united  by  bone  to  corresponding  processes  on  the  lower  part 
of  the  sacrum,  thus  circumscribing  a foramen  for  the  transmission 
of  the  fifth  sacral  nerve;  to  this  surface  is  attached  the  aponeurosis 
of  the  gluteus  maximus. 

Development  of  the  Sacrum.— This  bone,  taken  as  a whole,  has 
numerous  points  of  ossification;  but  as  they  vary  in  the  several 
pieces  of  which  it  is  composed,  it  may  be  preferable  to  examine  each 
separately.  . The  three  first  are  developed  exactly  as  those  of  the  true 
vertebras,  viz.  one  point  for  the  body,  one  for  each  lamina,  and  one 
for  each  lateral  mass,  making  five  points  in  all ; in  the  two  last  how- 
ever, only  three  are  found,  viz.  : one  for  the  body,  and  one  for  each 
lamina  ; thus  constituting  twenty-one  primitive  points  in  all ; but 
a a later  period  of  life  twelve  complementary  points  appear,  viz.  • 
two  for  the  upper  and  lower  parts  of  the  body  of  each  bone,  and 
one  for  each  articulating  surface  for  the  ossa  innominata,  thus  in- 
creasmg  the  number  to  thirty-three  altogether.  Each  separate  piece 

the  oLfin T I1"  de-VC  °Pe<1  fr°m  a sinSle  P°iut  of  ossification  ; but 
rein  th'  • 18  “ its  prance  in  the  coccygeal 

, ‘in  the  sacral,  while  the  union  of  the  several  bones  of 

both  sacrum  and  coccyx  may  be  said  to  be  completed  about  tlm 
twenty-fifth  year  This  rule  is  of  course  liable  to  many  exceptions. 


the  spine  in  general. 

Swot  STSSy  fTher  “ Wi“  be  T *0  a genera) 
, J i eeiuran  as  it  appears  ill  the  adult  male  human 

anterior  aspect  we“observe  ’it  to  present  11  U'8  °ba8r™d  011  ils 
.tick,  tapering  away  at  ei.KeV fe'  «*•  k«“ 
some  distance  below  its  centre  constitu  enlarglnS  at 

with  their  bases  opposed  to  each  other  at  the^m  ° Pyramids> 
sacrum.  However,  on  a closer  examiniiou  t w ‘ be  f"' 
the  superior  pyramid  may  be  again  subdivided  Tnio th™  . 
ones,  this  subdivision  dependiim  unon  Him  hiee  smaller 

vertebral,  which  present  1 obyfoX  ™ ^ ““  « «**> 
overlooked.  As  for  instance  in  the  le  „ f the  mS"‘T  *°  be 

^ 3SfA^*!  ?r  “r 
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we  observe  a gradual  increase  in  size,  as  far  as  the  seventh  cervical, 
and  thus  we  have  the  second  pyramid  with  its  apex  below,  united  to 
that  of  the  first;  and  its  base  above.  At  the  seventh  cervical,  the 
vertebrae  diminish  from  the  seventh  up  to  the  second,  the  odontoid 
process  of  which  forms  the  apex  of  the  third  cone,  its  base  being 
opposed  to  and  at  the  same  point  as  that  of  the  second.  The  spinal 
column  thus  constituted  is  by  no  means  perfectly  straight  in  its  out- 
line but  presents  four  great  curvatures  in  its  course  downwards,  and 
these,  although  differing  from  each  other  m the  manner  m which 
their  saliency  is  concerned,  still  however,  %re  so  arranged  as  to 
modify  and  counterbalance  each  other,  in  a very  remarkable  manner 
Thus  the  convexity  is  directed  forwards,  in  the  cervical  region,  an 
corresponds  to  the  longus  colli  and  anterior  vaginal  ligament  sup- 
porting the  pharynx,  larynx,  and  upper  part  of  the  oesophagus. 
Aaai/in  the  dorsal  region  the  concavity  is  turned  forwards  and 
covered  almost  entirely  by  the  broad  common  ligaments,  an  arrange- 
ment affording  ample  space  for  the  pericardium  and  great  vessels 
with  the  several  parts  contained  in  the  posterior  mediastinum.  The 
lumbar  r egicm  presents  a well-marked  convexity  forwards,  partially 
concealed  by  the  attachments  of  the  psose  and  crura  of  the  diaphi  agm, 
Z appearing  prominently  below,  where  it  is  only  covered  by  its 
JhimWigameut,  the  direction  o£  this  curvature  l.avmg  a tendency 
to  throw  the  abdominal  viscera  forwards,  and  cause  them  o l es 
Se  h of  the  pubis  as  a firm  basis  of  support.  Lastly,  the  con- 
™itv  is  forwards  in  the  sacral  region,  and  has  restmg  on  rt  the 

3S$  it 

To  account  for  the  production  of  the  first  of  those  cmv  u 

the  dorsal  region,  two  reasons  have  ^ lcft  side  has 

has  been  supposed  that  the  thoracic  ao  ■ y vertebral  column 

a tendency,  by  its  pulsations,  Sra"  “ 3 ith  more  probability,  assert 

in  the  opposite  direction ; while  ot^  > natJally  tends  to  draw 
that  the  more  frequent  use  of  the ■ ng hi  band  na  u j ^ ^ ^ 

the  spiue  iu  that  direct.. The  ^ that  in 

correct  explanation  of  the  fac  , always  turned  in 

banded  individuals  the  convexity  of  the  curre  ^ the  de. 

that  direction;  and  m those  pursumg  ^ b(j  obvioU3 

viation  from  a straight  line  is  luvaiiu  ) . j £ ^ physical 

than  in  those  whose  avocations  require  the  application  one  t 
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exertion.  It  may  be  merely  requisite  to  state,  that  tlie  slight  curve 
in  the  lumbar  region  is  there  only  to  antagonize  that  which  exists 
in  the  dorsal,  and  is  apparent  in  a greater  or  lesser  extent,  according 
to  the  degree  of  intensity  that  may  prevail  in  the  latter. 

If  we  now  direct  our  attention  to  the  posterior  part  of  the  spinal 
column,  we  will  observe  the  same  alternating  curvatures  as  on  its 
anterior  surface,  but  of  course  turned  in  an  opposite  direction.  In 
its  mesial  line,  the  spines  jut  out  prominently,  forming  a well-marked 
ridge  from  above  downwards,  with  varying  degrees  of  prominence. 
Thus  in  the  cervical  region  the  spine  of  the  axis  stands  boldly  out ; 
the  third,  fourth,  and  fifth  are  more  depressed;  while  those  of  the 
sixth  and  seventh,  particularly  the  last,  are  very  prominent.  With 
the  exception  of  the  first  and  last,  all  are  bifid  and  exceedingly  strong, 
for  the  attachment  of  the  numerous  muscles  which  move  the  head 
and  neck.  In  the  dorsal  region,  they  are  differently  arranged  as 
they  bend  downwards  and  backwards — overlapping  each  other,  so  as 
to  limit  in  a great  measure  all  attempts  at  extension.  In  the  lumbar 
region,  they  stand  out  nearly  at  a right  angle  with  the  column,  and 
are  thick  and  strong,  but  separated  from  each  other  by  a considerable 
interval,  while  those  of  the  sacro-coccygeal  region,  generally  amalga- 
mated with  each  other,  gradually  diminish  in  size,  until  they  are 
ultimately  lost  in  a depressed  triangular  space — the  termination  of 
the  spinal  canal.  On  either  side  of  the  spine  appear  deep  grooves, 
known  as  the  vertebral  furrows,  affording  attachment  to  the  great 
extensors  of  the  spine,  which  present  in  the  living  subject  two  well- 
marked,  prominent,  fleshy  masses  on  either  side  of  the  mesial  line  ; 
for  during  life  a depression  marks  the  course  of  the  spine  itself,  this 
depression  being  deep  and  obvious  according  to  the  muscularity  of 
the  individual.  The  lateral  aspect  of  the  spinal  column  presents  for 
observation  the  transverse  processes,  with  the  several  peculiarities 
characteristic  of  each  region.  Thus  they  are  short  and  bifid  in  the 
cervical  ; thick,  strong,  and  directed  backwards,  with  a facette  on 
their  extremity,  in  the  dorsal ; and  pointed  and  comparatively  weak 
in  the  lumbar.  Situated  in  close  proximity  to  the  roots  of  the  trans- 
vei-se  processes  are  the  oblique,  forming  an  irregular,  wavy  line  from 
above  downwards,  while  still  more  anteriorly,  between  these  and  the 
body,  are  the  intervertebral  holes,  large  and  double  in  the  sacral 
region,  gradually  diminishing  in  size  in  the  lumbar  and  dorsal,  and 
again  expanding  in  the  cervical ; through  these  holes  pass  the  several 
nerves  from  the  spinal  marrow,  with  the  communicating  branches 

Srrr  fr™  fUd  extrasPinal  and  a few  small  arterial 

twigs  destined  for  the  nutrition  of  the  adjacent  parts. 

lodged  S.fnaicolumn.thuavformed  contains  within  it  the  spinal  cord, 
lodged  in  a bony  cavity  which  extends  from  the  atlas  to  the  coccyx. 
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SPINAL  COLUMN. 

This  canal  is  not  of  uniform  dimensions,  beinglargest  in  the  cervical 
and  most  contracted  in  the  dorsal  region  ; this  variation  in  size  de- 
pending on  the  different  degrees  of  mobility  which  the  column  enjoys 
in  its  several  parts,  the  canal  being  exceedingly  small  where  motion 
is  limited,  as  in  the  dorsal  region;  but  where,  as  in  its  upper  and 
lower  portions,  it  can  be  moved  in  almost  every  manner  and  that  to 
a very  great  extent,  nature,  in  order  to  prevent  the  injury  that  might 
ensue  from  the  cord  coming  into  collision  with  its  unyielding  walls, 
has  enlarged  the  bony  case  for  its  reception,  while  she  has  still  fur- 
ther added  to  its  security  by  placing  in  front  of  it  the  dense  bodies 
of  the  vertebrae,  behind  and  on  its  sides  the  spinous  and  transverse 
processes,  which,  standing  boldly  out,  receive  and  break  the  shock 
of  the  blow  that  under  other  conditions  might  have  been  attended 
with  dangerous  results. 

If  we  now  direct  our  attention  to  the  appearance  of  the  foetal 
SRiue  we  are  at  once  struck  by  the  difference  that  is  apparent  between 
it  and  that  of  the  adult.  It  still  preserves  the  cone-like  shape,  but 
is  inverted,  the  base  being  above  at  the  cranium,  and  tke  apex 
below  at  the  sacrum— the  diminution  in  size  being  beautifully  taper- 
imr  and  presenting  as  far  as  the  true  vertebra  are  concerned  but  a 
single  curvature,  the  concavity  of  which  looks  forwards,  while  the 
sacrum  and  coccyx,  united  to  it  at  nearly  a right  angle,  are  remark- 
ably narrow  from  side  to  side,  and  devoid  of  that  hollow  antenorh 
so  well-marked  in  the  adult  subject.  As  we  have  already  alluded 
to  the  ossification  of  the  vertebra  separately,  it  may  be  lieie  only 
necessary  to  observe,  that  the  osseous  germs  are  first  visible  in  the 

the  paction  processes,. 

TtPev  aL  comparatively  of  little 

not  completed  till  » advanced  F for  while 

other  vertebra,  no  °J1J1^P^aiJ1.eady  alluded  to  the  late  period 
L wUch  the  osseous  change  is  effected  in  the  sacrum  and  coccyx, 
jt  is  quite  unnecessary  to  review  them  here. 
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THE  THORAX. 


In  pursuing  the  description  of  the  osseous  framework  of  the  hod}-, 
the  thorax  naturally  comes  next  after  the  spinal  column,  both  from 
its  direct  connexion  with  it,  and  also  from  the  very  important  place 
which  it  holds  in  the  animal  economy.  It  is  a large  cavity,  imperfectly 
conical,  situated  rather  above  the  centre  of  the  trunk;  aud,  in  addi- 
tion to  the  other  structures  entering  into  its  formation,  has  the  ribs 
and  sternum,  which  we  shall  now  proceed  to  describe. 

Ribs. — These  bones  from  their  position  and  use,  have  been  classed 
both  as  long  and  flat  bones,  acting  in  the  one  instance  as  levers,  to 
which  the  muscles  are  attached,  and  in  the  other  as  flat  ones  to 
enclose  a cavity.  They  are  twenty-four  in  number,  or  twelve  on  each 
side,  and  from  the  different  manner  in  which  they  are  situated  w-ith 
regard  to  the  sternum,  they  have  been  divided  into  sternal,  asternal, 
and  floating.  The  first  of  these  are  seven  in  number,  and  are  directly 
connected  to  tne  sternum  by  their  own  proper  cartilages ; the  second 
consist  of  the  three  succeeding,  which,  although  attached  to  the  ster- 
num, are  only  so  indirectly,  for  their  cartilages  unite  after  proceeding 
foi  some  distance,  and  then  the  common  one  formed  by  the  three 
becomes  blended  with  that  of  the  seventh,  which  gives  them  a species 
of  connexion  to  the  sternum;  the  two  last  are  called  floating  fibs 
from  the  manner  in  which  they  seem  to  move  in  the  cavity,  having 
only  a single  point  of  attachment  to  the  vertebral  column  by  their 
head,  while  them  anterior  extremity,  tipped  by  a short  process  of 
cartilage,  has  no  bony  connexion  whatever. 

All  the  ribs  may  be  said  to  be  similar  to  each  other  in  their  principal 
characteristics,  with  the  exception  of  the  first,  eleventh  and  twelfth 
and  these  contain  striking  peculiarities  which  will  be  more  fullv 
noticed  hereafter.  Thus  it  may  be  stated  as  a general  rule,  that  they 
increase  in  length  from  the  first  to  the  seventh,  and  again  diminish 
gradually  from  the  seventh  to  the  twelfth;  while  with  respect  to 
breadth  they  decrease  slightly  from  the  first  to  the  last;  but  this 
rule  is  liable  to  many  variations,  as  an  extended  examination  of  those 
bones  in  different  subjects  will  clearly  demonstrate 

A rib  is  divided  into  a head,  neck,  tubercle,  angle,  and  shaft- 
hose  several  portions  following  each  other  in  order  from  the  spTne 

“ llead  ia  shape,  preaenttog 

the  inferior  slightly  larger  t”L 

surface  is  slightly  rough  for  the 

2* 
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thp  posterior  is  very  irregular,  and  gives  attachment  to  the  scattered 
Sbre,  of  the  imperfect  capsular.  The  neck  of  the  rib  is  that  coustmted 
portion  about  an  inch  in  length,  intercepted  between  the  head  and  ■ 
tubercle-  it  is  rounded,  but  occasionally  presents  on  its  upper  part, 
about  its  centre  a prominence  into  which  is  inserted  the  anterior 
Strensveree  iigLeut ; while  from  this  point  to  le^toj 
ruin  stretch  out  along  the  upper  margin,  nearly  as  fai  as  the  ang  . 

At  the  termination  of  the  neck,  and  on  its  posterior  surface,  the 
tubercle  is  placed ; it  is  divided  into  two  portions ; an  internal  andinfe- 
rlr  round,  convex,  covered  with  cartilage  to  articulate ^ with  the 
nor,  rou  , > vertebra  on  which  it  rests ; and  an 

lw°  TheMtcrnal  surface  is  flattened,  very  convex  from 

More”  backwards,  and 

attachment  to  the  muscles  '1  ’ wbjle  the  internal 

obliqui  Inly  by  the  pleunt. 

surface,  concave  fr  and  sm0oth.  and  forms  the  segment  of  a 

The  uppermargrnisrou  * 1 d which  is  also  deeply  grooved  for  the 

circle, smallerthantliatot  nerves.  This  groove,  occupying 

reception  of  the  mtercos  a v • ‘ ‘ , is  extremely  deep  behind, 

about  the  Posterior  two- extremity;  it. 
but  is  gradually  lost  as  1 P ked  than  its  internal,  while 

external  lip  being  always  muc  , f intercostal  muscles.  Its 

to  each  is  attached  the  eorresponc  1 0 ig  deepiy  excavated  for 

anterior  extremity,  which  is  s ig  1 .g  drmly  imbedded  into  it. 

the  reception  of  the  costal ^ ^ 2 ed  immediately  by  its  peculiar 
The  first  rib  may  be  always  reco  but  0f  a smaller  circle, 

shape,  forming  as  it  does  a large o ’ le  0f  torsion.  Its  head, 
than  any  of  the  others,  ani  P»est  f “ tte  it  articulates  with  one 
small  and  rounded,  has  only  n’k  is  contracted  and  small, 

vertebra  only,  viz.  the  wh  le  iten^  ^ ^ the  reat  in  the 
and  its  tubercle  veiy  pioimu  . > . Qn  itg  Upper  portion,  and 

*• foiiowi,,g 
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arities  being  visible  on  its  upper,  viz. a superficial  groove  anteriorly 
for  the  subclavian  vein ; behind  this,  a tubercle  for  the  attachment 
of  the  scalenus  anticus;  behind  this,  another  groove  for  the  subcla- 
vian artery ; and  posterior  to  this,  a longitudinal  ridge  for  the  insertion 
of  the  scalenus  medius.  The  under  surface  presents  nothing  very 
remarkable,  as  it  is  devoid  of  the  groove  which  the  others  generally 
exhibit.  The  point  of  this  rib  is  flattened,  and  tipped  with  a cartilage, 
extremely  short,  as  contrasted  with  the  succeeding  ones. 

Again,  the  two  last  ribs  are  very  unlike  the  others,  as  they  are  more 
rounded  and  slighter  in  appearance ; they  also  form  smaller  segments 
of  larger  circles,  and  present  but  a single  facette  on  the  head,  as  they 
articulate  with  one  vertebra  only.  They  have  no  neck,  properly 
speaking,  and  the  tubercle  is  likewise  absent,  not  being  required,  as 
they  have  no  connection  whatever  with  the  corresponding  transverse 
process.  The  angle  and  groove  for  the  vessels  is  likewise  deficient, 
and  their  cartilage  is  also  very  short  and  buried  between  the  layers  of 
the  abdominal  muscles. 

The  ribs  may  be  said  to  articulate  only  with  the  vertebral  column, 
but  at  two  points,  as  they  are  only  connected  to  the  sternum  by  means 
of  cartilage;  they  are  developed  by  a single  primitive  point  of  ossifi- 
cation, which  appears  in  the  body,  from  the  fortieth  to  the  fiftieth 
day , but  there  are  also,  in  addition,  two  complementary  points,  one 
for  the  head,  and  one  for  the  tubercle,  which  become  united  to  the 
shaft,  not  until  about  the  fifteenth  year. 

Sternum.— This  bone,  occupying  the  front  of  the  thorax,  is  not 
placed  vertically,  but  slopes  obliquely  downwards  and  forwards,  so 
as  to  increase  the  capacity  of  the  lower  part  of  this  cavity;  it  has 
derived  its  name  from  the  fact  of  its  lying  in  front  of  the  heart  and 
pericardium,  forming  so  to  speak  a species  of  shield  for  the  protection 
of  those  important  parts.  In  early  life  it  consisted  of  five  distinct 
bones;  and  the  division  which  existed  at  that  period  is  generally 
marked  out  in  the  adult  bone  by  a series  of  ridges,  which  are,  liow- 
ever,  nearly  entirely  effaced  in  more  mature  age,  with  the  exception 
of  that  between  the  first  and  second  pieces.  The  persistence  of  this, 
with  the  addition  of  the  xiphoid  cartilage,  has  given  to  it  a supposed 
reserublance  to  an  ancient  sword,  and  hence  the  older  anatomists 
have  applied  the  following  names  to  the  three  parts  of  which  it  is 
composed  ; the  first  piece  they  termed  manubrium,  or  the  handle  • the 
second,  gladiolus,  or  mucro,  signifying  the  blade;  and  the  third pro- 
ceasusensiformis  or  point.  It  is,  however,  preferable,  when  exami- 
ning  it,  to  regard  it  only  as  a single  bone,  of  an  hour-glass  shape  as 
by  tins  means  we  can  describe  its  two  surfaces,  its  two  margins  and 
superior  and  inferior  extremities.  The  anterior  surface  is  slhditlv 
convex  from  above  downwards,  and  the  same  from  side  to  side  above 
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but  flattened,  and  a little  concave  in  the  same  direction  below ; it  is 
rough,  and  gives  attachment  to  the  aponeurosis  of  the  pectoral  muscles 
of  opposite  sides,  which  cover  it  nearly  in  its  entire  extent,  while 
its  posterior  aspect,  concave  from  above  downwards,  and  concave 
from  side  to  side  above,  but  completely  flat  below,  is  covered  by  the 
posterior  sternal  aponeurosis.  This  surface,  much  smoother  than  the 
anterior,  corresponds  to  the  anterior  mediastinum,  and  gives  origin, 
above,  to  the  sternohyoid  and  thyroid  muscles,  and  below  to  the 
triangularis  sterni.  Its  margins,  taken  generally,  are  very  irregular, 
owin”  to  the  pits  or  depressions  with  which  they  are  marked,  for 
the  reception  of  the  cartilages  of  the  ribs ; these  depressions,  con- 
cave and  oval  in  shape,  are  arranged  in  the  following  manner : a 
whole  and  a half  facette  on  the  side  of  the  first  bone ; four  whole  and 
two  half  ones  on  the  side  of  the  second— the  half  ones  being  found 
above  and  below,  with  the  whole  ones  between  them ; and,  ultimately, 
a demifacette  on  the  upper  part  of  the  xiphoid  cartilage— thus  con- 
stituting altogether  the  seven,  for  the  articulation  of  the  cartilages  of 
the  true  ribs.  The  superior  extremity  of  the  bone  is  extremely  thic  ', 

as  contrasted  with  the  inferior,  presenting  in  the  centre  a rounded 

surface  from  before  backwards,  but  concave  from  side  to  side  usually 
known  as  the  fourchette,  across  which  the  interclavicular  ligament 
passes,  and  is  united  to  it  by  dense  areolar  tissue ; this  surface  is  bull  - 
ed on  either  side  by  the  depression  for  the  extremity  of  the  clavicle 
forming  an  articulating  facette,  concave  from  within  downwards  and 
outwards  - slightly  convex  from  before  backwards,  looking  upwards, 
S&tSl  outwards,  and  covered  with  cartilage 
The  inferior  extremity,  exceedingly  rough,  is  connected  to  the  xiphoid 
cartilage,  with  which  we  find  it  usually  ossified  in  advanced  lif  • 

The  Xiphoid  or  Ensiform  Cartilage  may  be  regarded  as  the 
tion  of  the  sternum  downwards,  and  is  exceedingiy  irregular  in  ^ 
as  it  may  be  either  square  or  triangular,  hang  vertically,  or  be  turned 
forwards,  backwards,  or  to  either  side;  it  gives  attechm^t  to 
linea  alba,  the  recti,  and  flat  abdominal  muscles,  the  ^plir^m,  ^ 
The  sternum  articulates  with  the  clavicles  on  either  side  and 
with  the  costal  cartilages  which  connects  it  to  the  me  • 
structure  it  is  exceedingly  spongy  m the  central  P^s,  twojhm 
plates  of  compact  tissue  covering  it  in  antenorly  « 1 .> 

while  in  its  development  it  is  comparatively  la  e,  ■ • . 

noiut  not  appearing  till  after  the  fifth  month,  for  the  fiist  piece 
while  those  for  the  others,  are  not  visible  for  some  time  longer  , , g 
r-dlv  sneaking  there  is  a single  point  for  each  separate  piece,  but 
tliese  m-e  very  often  found  dmible.  The  hole  which  exists  occasion- 
all  v between  the  first  and  second  pieces  is  clearly  an  an  es  o e p 
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ment,  occurring  in  those  cases  where  there  are  double  ossific  points 
for  the  upper  portion. 

The  costal  cartilages,  which  complete  the  thorax  in  front  and 
laterally,  are  remarkable  for  their  elasticity  and  promptness  to  reco- 
ver their  original  shape  and  position  when  distorted  by  the  motions 
produced  by  the  muscles  of  the  thorax,  and  hence  they  perform 
an  important  function  in  respiration,  by  aiding  the  expiratory  mus- 
cles, in  restoring  the  cavity  to  its  original  dimensions  after  inspira- 
tion. They  are  twelve  in  number,  and,  like  the  ribs,  increase  in 
length  from  the  first  to  the  seventh,  and  again  gradually  decrease 
from  that  point  to  the  twelfth.  The  first  costal  cartilage  is  remark- 
able for  its  shortness  and  thickness,  and  for  the  wide  interval  which 
separates  it  from  the  one  below.  The  second,  third,  and  fourth 
present  no  peculiar  features ; but  the  fifth,  sixth,  and  seventh  are 
found  to  approach  each  other,  so  as  to  be  almost  completely  in 
contact  at  their  point  of  connexion  with  the  sternum.  The  eighth, 
ninth,  and  tenth,  much  narrower,  and  more  curved  than  the  true, 
taper  off  gradually  towards  their  anterior  extremity,  become  blended 
with  each  other,  and  the  common  cartilage  thus  formed  is  ulti- 
mately joined  to  that  of  the  seventh  rib,  thus  affording  them  a 
species  of  attachment  to  the  sternum  in  front ; whilst  the  eleventh 
and  twelfth,  only  a few  lines  in  length,  terminate  abruptly  between 
the  layers  of  muscles  constituting  the  abdominal  wall.  If  we  now 
turn  our  attention  to  the  mode  of  union  between  those  cartilages 
and  the  osseous  structures  which  they  connect,  we  will  find,  as 
already  explained,  that  there  exists  in  the  extremity  of  the  rib  a 
deep  oval  depression,  into  which  the  cartilage  is  imbedded,  and  the 
union  between  the  two  is  still  further  strengthened  by  a process  of 
thin  but  extremely  strong  fibrous  tissue,  which  stretches  from  the 
one  to  the  other.  The  cartilage  and  the  sternum  are  bound  toge- 
ther in  nearly  a similar  manner,  the  cup-like  cavity  in  the  latter 
receiving  the  elongated  extremity  of  the  former,  with  fibrous  bands 
stretching  between  both,  but  still  this  difference  exists,  that  the 
chondro-sternal  articulation  almost  always  exhibits  the  remains  of 
a true  synovial  membrane. 


The  thorax,  formed  by  the  union  of  the  parts  just  described,  with 
t le  addition  of  the  dorsal  vertebrae  and  intercostal  muscles,  to  fill 
up  the  intervals  between  each  rib,  holds  an  appropriate  position, 
both  in  size  and  construction,  between  the  other  two  great  cavities 
-the  cranium  and  abdomen-being  much  larger  than  the  one,  but 

and  in  San  16  0t,  iei\  ThC  StrUCture  of  its  walls>  too,  partly  osseous 
l ly  macular,  bestows  upon  it  a certain  degree  of  mobility, 

Z b61ng  by  U0  means  e(lual  to  that  of  the  abdomen, 

while  it  forcibly  contrasts  with  the  rigid,  unyielding  character  of 
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the  cranial  cavity.  In  the  well-formed  male  adult  subject,  when 
the  upper  extremities  are  removed,  it  presents  a conical  figure,  with 
its  truncated  apex  turned  upwards.  The  anterior  -all,  sloping 
downwards  and  forwards,  flattened,  and  a little  more  than  half  the 
length  of  the  posterior,  is  formed  by  the  sternum  and  costal  cartila- 
ge s°  the  lateral  walls,  rounded  in  their  outline,  and  expanding  as  they 
descend  are  constituted  by  the  ribs  and  intercostal  muscles,  while 
the  posterior,  flattened  like  the  anterior,  but  convex  from  above 
downwards,  is  made  up  of  the  twelve  dorsal  vertebrae  and  the  angles 
of  the  ribs  If  we  now  contrast  the  inner  part  of  the  cavity  with 
1 outet  which  we  have  jest  described,  we  will  find  that  they 
“curL;  correspond  with  each  other,  ot  course  subet.tutmg  what 
‘s  convex  in  the  L for  wlmt  is  concave  in  the  other,  the  poster, or 
wall  however,  presenting  the  following  peculiarity  on  its  internal 
aspect  viz.,  the  bodies  of  the  several  vertebral  bulging  forwai  ds  into 
tffTtolv  and  forming  an  elevated  ridge  in  the  mesial  line,  while  a 
deepened  ^tte, ■ eSts  on  either  side,  between  the  prominent  spine 
and  the  angles  of  the  ribs,  a conformation  peculiar  to  erect  man 

l VP  Tn  <comparin°-  also  the  organs  of  circulation  with  those  of 

respiration  we  observe  at  once  that  a great  disparity  exists  m their 
respiration,  we  h , find  that  tiie  former  is  placed  in 

a,!:'  contracted  interval  between  the  vertebral  column  ““<> 

h”s  "tL  thorax  communicates  above  with  the  cervical  region  by 

antiinteraclavicular  ligaments;  laterally  by^e  firat  *,  -d  behind 
* t,,e  some  descend- 

riram  Se  nel  to 7e  chest,  and  others  again  taking  a contrary 
direction.  These  will  be  all  enumerated  «■  thim  the 

inferior  aperture  of  the  thorax  is  o 8 cut  off  obliquely 

superior,  while  it  is  of  tb*E Awards  °it  is  bounded  anteriorly  by 

from  before,  downwards  and  backvards,  ^ of  the  last  true, 

the  xiphoid  cartilage  ,1a  eu  y ..  j nosteriorly  by  the  last 

and  all  the  false  with  of  the 

dorsal  vertebra  and  ^own  across  this  opening, 

to  thfvTtol  funcS  of ‘the  individual.  The  obliquity  of  these  two 
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openings — the  superior  and  inferior  outlets — explains  the  reason 
why  the  vertical  measurement  of  the  posterior  wall  is  so  much 
longer  than  that  of  the  anterior. 

In  the  female  subject,  the  chest  is  shorter  than  that  of  the  male,  the 
abdomen  being  comparatively  longer  for  the  purposes  of  utero-gesta- 
tion,  but  at  the  same  time  it  is  deeper  in  the  antero-posterior  direction. 
The  shape  likewise  is  altered  by  the  habit  of  using  stays  and  liga- 
tures around  the  body,  producing  gradually  a striking  alteration  in 
its  original  form,  narrowing  the  inferior  outlet,  and  thus  rendering 
the  whole  of  an  ovoid  figure.  The  injurious  effects  induced  by  this 
mode  of  proceeding  are  not  confined  to  the  lungs  only,  which  are 
forcibly  thrust  upwards,  but  they  affect  likewise  the  abdominal 
viscera,  by  compressing  and  forcing  downwards  from  their  ordinary 
position  the  liver,  as  well  as  the  stomach  and  transverse  colon. 

If  we  now  direct  our  attention  to  the  foetal  thorax,  we  will  find 
that  it  is  remarkable  for  its  very  great  expanse  inferiorly,  due  to  the 
large  size  of  the  liver  at  this  period  of  life ; for  its  extreme  shortness 
fiom  above  downwards,  owing  to  the  non-development  of  the  ster- 
num ; for  its  contraction  from  side  to  side,  arising  from  the  want  of 
expansion  of  the  lungs ; and  for  its  depth  from  before  backwards, 
depending  upon  the  large  size  of  the  thymus  gland,  and  the  greater 
comparative  magnitude  of  the  heart.  These  several  peculiarities 
gi  v e to  the  foetal  chest  a striking  resemblance  to  the  same  cavity  in 
those  animals  where  a want  of  the  clavicle  exists,  viz.,  its  flatness 
from  side  to  side,  and  its  equally  striking  antero-posterior  depth  ; 
but  as  the  lungs  expand,  and  the  thymus  gland  becomes  gradually 
atrophied,  the  ribs  by  degrees  assume  their  rounded  form,  and  their 
angles  begin  to  make  their  appearance,  while  the  sternum,  hitherto 
so  prominent,  now  commences  to  recede.  The  upper  aperture,  too, 
still  continues  of  an  oval  shape,  but  its  long  measurement  is,  from 
the  same  causes,  gradually  changed,  being  no  longer  from  before 
backwards,  but  from  side  to  side  ; while  the  inferior,  owing  to  the 
diminished  size  of  the  liver,  as  contrasted  with  what  it  was  at  birth 
is  no  longer  conspicuous  for  its  relatively  vast  circumference  Yerv 
advanced  life  has  also  its  peculiarities,  as  the  laboured  respiration 
which  so  often  witnessed  in  old  age,  very  frequently  depends  on 
the  ossification  of  the  costal  cartilages,  a change  to  which  those 
structures  are  especially  liable. 

Clavicle.— We  have  now  to  turn  our  attention  to  a bone  which 
from  the  important  function  that  it  performs  in  the  human  body’ 
ias  been  justly  styled  the  key,  as  upon  it  depends  that  ready  play 
of  the  upper  extremity,  which  man  possesses  in  the  highest  decree  as 

W bones  Tt- the  "*}  rf  thG  •reati°n-  U bel°nga  t0  the  ‘kss’  of 
long  bones,  but  is  curved  like  an  italic  5',  and  stretches  obliquely  out- 
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wards  and  backwards,  from  the  upper  part  of  the  sternum  to  the  acro- 
mion process  of  the  scapula.  In  the  description  of  the  bone,  it  will  bo 
necessary  to  give  it  two  extremities,  an  internal  and  external ; two 
surfaces,  a superior  and  inferior  ; and  two  margins,  an  anterior  and 
a posterior.  The  internal  extremity  is  triangular  in  shape,  having 
the  base  turned  upwards  and  forwards,  and  the  apex  downwards  and 
backwards ; it  is  covered  with  cartilage,  and  its  inferior  third,  which 
is  concave  from  before  backwards,  and  convex  from  above  and 
within  downwards  and  outwards,  articulates  with  the  corresponding 
facette  of  the  sternum,  while  the  remaining  two-thnxls  are  on  a 
plane  higher  than  the  margin  of  the  sternum,  and  give  attachment 
to  the  inter  clavicular  ligament.  Its  circumference  immediately 
around  the  head  is  rough  anteriorly  and  posteriorly,  for  the  stei- 
no-clavicular  ligaments;  superiorly,  for  the  origin  of  the  s er no- 
mastoid,  while  below  it  is  smooth,  and  rests  on  the  cartilage 
the  first  rib,  from  which  it  is  separated  by  a small  buisa.  The 
external  extremity,  on  the  other  hand,  is  flattened,  and  presents 
an  oval  facette  covered  with  cartilage,  and  cut  oir  oblique  y from 
above  and  without  downwards  and  inwards,  so  as  to  lest  on  t 
acromion  process;  its  upper  and  lower  edges  being  also  rough  for 
the  attachment  of  ligaments.  Of  its  two  surfaces,  the  superior ■» 

the  rounder  and  smoother,  and  is  directed  raoher  upwards  and  for- 
wards ; its  internal  third  giving  origin  to  the  outer  head  of  the 
sterno-mastoid,  while  its  two  external  thirds  are  subcutaneous,  an 
c-xn  be  easily  felt  in  the  living  subject,  being  covered  only  by  the 
skin  and  a strong  aponeurosis  from  the  deltoid  and  trapezius.  Its 
inferior  surface  is  more  irregular,  exhibiting  internally  a ndge  for 
the  insertion  of  the  rhomboid  ligament ; a little  more  exteina  y . 
LgituLal  groove  for  the  attachment  of  the  hgamentnm 

and  subclavius  mnscle,  and  immediately  eiteraal  to  the  Wte 

rough  eminences  and  an  oblique  lme-the  one  for  the  nseit 
Se  conoid,  and  the  other  for  that  of  the  trapcnoid  ligament.  I« 
anterior  margin,  dire/ted  also  slightly  downwards,  is  convez : for ^its 
internal  two-tliirds^and  gives  attachment  to  t le ^ giea  P ’ Ite 

concave  externalljfwhere  it  affords  an  ongin £ 
posterior  edge  is  rough  and  convex  extei  n.  jnter®yy  aud 

tachment  to  the  fibres  of  the  trapezius,  , m-eat  vessels 

smooth,  where  it  embraces  the  first  rib,  and 

and  nerves  to  pass  up  and  down  helm  • scapula  though 

articulates  with  two  bonce 

occasionally  it  may  He  on  the  cartilage  o ^f  the  to t nb  J ^ 

at  a very  early  period,  general  J "ntmitoino  life. 

tinues  to  grow  veij  iaP  1 • > . ■ = ' oga;«cation  but  sometimes  a 

It  has  only  one  single  primary  point  of  ossification,  dux 
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complementary  nodule  is  found  on  its  under  surface  near  the  ster- 
num, and  a second  may  also  sometimes  exist  for  the  tubercles  of 
attachment  of  the  coraco-clavicular  ligaments.  This  bone  in  the 
female  is  always  easily  distinguishable  from  that  of  the  male,  as  it 
Is  comparatively  longer,  straighten,  and  generally  more  rounded;  in 
fact,  it  would  appear  to  be  more  influenced  in  shape  and  size,  by  the 
nature  of  the  avocations  in  which  the  individual  may  be  ergaged, 
than  any  other  bone  in  the  human  body. 

Scapula.  Belongs  to  tire  class  of  flat  bones,  and  is  found  on  the 
lateral  and  posterior  part  .of  the  thorax,  occupying  the  interval  be- 
tween the  first  and  seventh  ribs.  Of  a triangular  form,  its  base  is 
turned  backwards  and  inwards,  while  its  apex,  which  is  formed  by 
the  glenoid  cavity,  points  upwards,  forwards,  and  outwards.  In  the 
description  of  the  bone  it  may  be  divided  into  two  surfaces,  an  in- 
ternal and  external ; three  borders,  a superior  or  cervical,  a posterior 
or  vertebral,  or  base,  and  an  inferior  or  anterior,  or  axillary  ; three 
angles,  a superior  posterior,  an  inferior  posterior,  and  an  anterior ; 
and  three  processes,  a coracoid,  acromion,  and  spine.  If  we  now 
direct  our  attention  to  the  internal  surface  we  will  find  it  to  be 
concave,  and  marked  by  three  or  four  elevated  ridges  or  lines,  which 
give  attachment  to  the  subscapular  muscle.  The  external  surface, 
inegularly  convex,  is  divided  into  two  distinct  portions  by  the 
spine,  running  from  behind  forwards,  and  leaving  a fossa  above  it 
called  the  supraspinous,  and  another  below  it,  the  infraspinous ; those 
fossie  differing  from  each  other  in  size,  the  inferior  being  at  least 
t iree  times  larger  than  the  superior.  The  supraspinous  fossa  is  of  an 
irregular  triangular  shape  and  deeply  concave,  affording  attachment 
to  the  muscle  of  the  same  name,  while  the  infraspinous,  which  is  of 
a similar  figure  and  convex,  gives  origin  to  the  infraspinous  muscle 
except  at  its  inferior  border,  where  it  is  bounded  by  an  elevated 
rulge,  broad  and  expanded  behind,  but  narrow  and  constricted  in 
front.  This  ndge  is  divided  into  two,  by  a wavy  line  running  from 
above  downwards,  and  presents  a quadrilateral  surface  posteriorly, 
foi  the  attachment  of  the  teres  major,  and  a grooved  elongated 
channel  anteriorly  for  the  origin  of  the  teres  minor;  a large  foramen 
is  1 awise  aiways  v,sible  in  the  infraspinous  fossa  near  its  upper 
part,  for  the  nutritious  artery  to  enter  the  bone.  Of  its  three  mar- 
gins, the  superior  is  the  shortest  and  most  concave  ; it  commences 
anteriorly  at  the  root  of  the  coracoid  process,  where  we  find  a deep 
notch,  and  stretches  backwards  to  the  posterior  superior  aimle  To 
the  bps  of  this  notch,  anteriorly  and  posteriorly,  is  attached  the  trans- 

— - p-W&M  tXS  fel 


28 


SCAPULA. 


from  it  and  the  adjacent  bone ; the  remainder  of  the  superior  border 
is  very  sharp,  and  terminates  in  the  posterior  superior  angle,  which  is 
rounded,  and  into  which  the  levator  anguli  scapulae  is  inserted  the 
posterior  edge  is  extremely  long  and  very  convex ; it  gives  attachment 
to  the  serratus  magnus  and  the  two  rhomboids,  the  lesser  of  the  two 
last-named  muscles  occupying  the  space  corresponding  to  the  root  ol 
the  spine,  and  the  greater,  the  part  extending  from  that  point  to  its 
inferior  angle,  over  which  the  latissimus  dorsi  glides.  The  inferior 
or  axillary  margin  is  thick,  and  generally  deeply  grooved ; posterior  y 
it  is  embraced  by  the  origin  of  the  teres  muscles  and  subscapularis, 
while  anteriorly,  immediately  behind  the  glenoid  cavity,  it  affords 
attachment  to  the  long  head  of  the.  triceps.  The  spine,  is  that 
process  which  commences  at  the  posterior  border  of  the  bone  bj  a 
triangular  facette  of  variable  extent,  and  from  thence  runs  upwards 
forwards,  and  outwards,  becoming  gradually  more  prominent,  until 
it  ultimately  terminates  anteriorly,  in  the  expanded  acromion  pro- 
cess ; it  presents  two  margins  for  consideration;  a supenoi,  regu  ar 
and  slightly  concave,  giving  attachment  to  the  trapezius  ; and  an 
SerbrT for  the  origin  of  the  deltoid-the  triangular 
facette  alluded  to  above,  at  its  commencement,  being  covered  with 
bursa  to  allow  the  inferior  fibres  of  the  trapezius  to  glide  ovei  it  wffh 
facility.  The  acromion,  in  which  it  terminates  in  front,  takes  a diffe- 
rent direction  from  the  spine,  being  inclined  inwards  and  forwards, 
and  its  surfaces  are  also  directly  the  opposite ; it  presents  an  external 
margin  to  which  the  attachment  of  the  deltoid  is  still  continued  a 
internal  border,  covered  with  cartilage  and  cut  off  obliquely  to  articu- 
late with  the  clavicle ; and  a pointed  process  anteriorly,  which  can  be 
easily  felt  during  life,  and  is  of  much  importance  to  the  surgeon  in 
accidents  of  this  region,  while  its  surfaces,  one  of  which  looks 
upwards  is  rough,  for  the  attachment  of  the  acromio-clavicular 
ligaments,  and  covered  by  a strong  aponeurosis  fr0“  *he  deltod  ^d 
trapezius  ; and  the  other,  looking  downwards,  and  ^chsmo^her 
gives  attachment  to  the  apex  of  the  triangular  ligament  11 « ^ d 
process,  springs  by  a thick  root  from  the  upper  -argm  of  he  s«ipu  a 
anteri  or  to  the  notch  and  directly  above  the  glenoid 

direction  being  upwards,  then  forwards  and  inwa^and  ult^^ 
terminating  in  a blunted  extremity,  affording  origin  to  the  coraco- 

brachialis  in  the  centre,  the  lesser  pectoral  mternaUy, and ^he  short 
head  of  the  biceps  externally;  its  posterior  border  giv  es onginto 
the  transverse  ligament ; its  external  margin  has  inserted  into  it  the 
w “tie  triangular,  and  it,  internal  the  eo,t«»™«lav,cul»r 
lament  it,  ,u,irior  .urface,  which  i,  .lightly  conves  and  rough, 
afford,  attachment  to  the  coraco-clavicular 

rior,  which  is  smooth  and  arched,  corresponds  to  the  head  ol 
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humerus,  and  has  connected  to  it  anteriorly,  the  coraco-humeral  or 
accessory  ligament  of  the  shoulder  joint.  The  glenoid  cavity  lies 
immediately  beneath  the  coracoid  process,  and  is  of  an  ovoid  shape, 
the  inferior  part  broad  and  rounded,  the  superior  narrow  and  pointed, 
where  it  affords  attachment  to  the  long  tendon  of  the  biceps ; the 
cavity  itself  concave,  but  superficial,  is  covered  with  cartilage  and 
surrounded  at  its  margins  by  the  glenoid  ligament,  which  partially 
deepens  it  for  the  reception  of  the  head  of  the  humerus,  but  at  the 
same  time  renders  it  more  circular.  In  its  ordinary  position  it  looks 
upwards,  forwards,  and  outwards. 

The  scapula  articulates  with  two  bones,  the  clavicle  and  humerus, 
while  its  connection  with  the  trunk,  being  by  muscle,  is  termed  sys- 
sarcosis.  It  is  developed  from  a single  primitive  point  for  the  body, 
which  is  visible  about  the  eighth  or  ninth  week  ; and  four  compli- 
mentary, viz.,  one  for  the  coracoid  process,  generally  to  be  seen  at 
birth  ; two  for  the  acromion,  about  the  fifteenth  year  ; one  for  the 
spine,  about  the  third  month;  and  one  for  the  vertebral  border, 
about  the  sixteenth  year. 

Humerus. — Occupies  th#  highest  part  in  the  upper  extremity, 
and  belongs  to  the  class  of  long  bones  ; it  is  comparatively  straight, 
slightly  twisted  inwards  at  its  lower  portion,  expanded  at  either 
extremity,  and  constricted  in  its  centre.  It  presents  for  considera- 
tion a head,  anatomical  neck,  two  tuberosities,  a surgical  neck,  shaft, 
and  inferior  extremity.  The  head  is  a rounded  process  of  bone, 
forming  about  one-third  of  a sphere,  situated  above  on  the  lateral  and 
posterior  part  of  the  shaft,  looking  upwards,  backwards,  and  inwards,, 
and  covered  with  cartilage,  to  articulate  with  the  glenoid  cavity  of 
the  scapula ; it  is  limited  all  round  by  an  irregular,  slightly  depressed,, 
wavy  liue,  known  as  the  anatomical  neck,  into  which  the  capsular 
ligament  of  the  joint  is  inserted ; while  directly  below  the  anatomical 
neck  and  on  the  anterior  and  internal  part  of  the  bone,  two  promi- 
nent processes  are  observed,  called  the  greater  and  lesser  tuberosities; 
the  former  lying  on  a plane  external  to  the  latter,  and  presenting 
on  its  upper  parts  three  well-marked  facettes ; the  most  superior  for 
the  insertion  of  the  supraspinatus,  the  middle  for  that  of  the  infra- 
spinatus, and  the  inferior  for  that  of  the  teres  minor  ; the  coraco- 
humeral  ligament  is  also  inserted  into  it.  The  lesser  tuberosity 
is  more  conical  in  shape,  and  has  only  one  facette  for  the  attachment 
of  the  subscapuharis.  The  two  processes  are  separated  from  each 
other  by  a groove,  deep  above,  but  broad  and  shallow  below— called 
the  bicipital,  because  the  long  tendon  of  the  biceps  plavs  through  it 
in  its  course  downwards  and  inwards  to  unite  with  its  second  or 
snort  head.  The  bicipital  groove  has  two  lips,  an  anterior  or  ex- 
ternal, to  which  is  attached  the  pectoralis  major,  and  a posterior  or 
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internal,  to  which  is  connected  the  latissimus  dorsi  and  teres  major; 
the  space  intercepted  between  the  insertion  of  those  muscles  and  the 
tuberosities,  having  been  called,  from  the  frequency  of  fractures 
in  this  position,  the  surgical  neck.  To  the  external  part  of  the  shaft 
and  below  the  facette  for  the  teres  minor,  the  external  head  of  the 
triceps  is  attached ; while  from  its  internal  surface,  below  the  inser- 
tion of  the  teres  major,  its  inner  head  arises.  The  shaft  of  the  bone 
is  irregularly  prismatic,  presenting  three  margins : an  anterior  which 
is  truly  speaking,  the  external  lip  of  the  bicipital  groove,  prominent 
above,  depressed  and  nearly  lost  below  ; an  internal,  which  must 
also  be  regarded  as  the  inner  lip  of  the  same  groove,  but  much  more 
elevated  below,  where  it  forms  the  internal  condyloid  ridge  ; and 
an  external,  which  is  scarcely  visible  above,  but  well-marked  inte- 
riorly where  it  forms  the  external  condyloid  ridge.  Those  three 
ridges’  naturally  divide  the  bone  into  as  many  surfaces,  an  external, 
internal,  and  posterior.  Of  these  the  posterior  is  rounded,  slightly 
convex  from  above  downwards,  and  deeply-grooved  by  the  musculo- 
spiral  artery  and  nerve,  its  entire  surface  being  clothed  by  the  tn-  _ 
ceps.  The  external  side  presents,  a little  above  the  centre,  a veil- 
marked  Y-shaped  crest  for  the  insertion  of  the  deltoid,  and  on  either 
side  of  it  a furrow  or  groove  for  the  origin  of  the  brachialis  anticus, 
the  two  heads  of  which  embrace  the  tendon  of  the  deltoid,  blie 
internal  surface,  which  is  rather  flat,  has  a rough  portion  about  its 
centre  for  the  insertion  of  the  coraco-brachialis.  The  inferior  fifth 
of  the  bone  is  of  a triangular  shape,  expanded  and  flattened  out 
below  twisted  inwards,  and  bounded  on  either  side  by  the  condy- 
loid ridges.  Of  these  the  external  is  by  far  the  most  prominent  and 
best  marked,  having  its  lip  curled  forwards,  and  terminating  below 
in  the  external  condyle  ; it  gives  origin  to  three  muscles,  \iz.,  to 
the  supinator  radii  longus,  which  occupies  its  upper  t urd  ; to  lie 
extensor  carpi  radialis  longior,  which  is  attached  to  the- middle; 
and  to  the  extensor  carpi  radialis  brevior,  which  arises  fiom  i s 
lower  ; the  external  intermuscular  septum  is  also  connected  to  its 
posterior  edge,  separating  the  origin  of  those  muscles  from  the 
triceps.  The  internal  condyloid  ridge  is  much  thicker,  limit  round 
ed  and  depressed  than  the  last ; a little  anterior  to  it  and  about 
the  centre  of  the  shaft  is  the  foramen  for  the  nutritious  aitery 
of  the  bone,  directed  downwards  ; while  the  internal  intermuscular 
septum  is  attached  to  it  for  its  whole  extent,  separating  the  tri- 
ceps from  the  brachialis  anticus.  If  we  now  direct  our  attention 
to  the  two  condyles  and  contrast  them  with  each  other,  the  internal 
w-ill  be  found  to  be  much  the  stronger  and  more  prominent ; lemg 
conical  in  shape,  rounded  anteriorly,  flattened  posteriorly  having  an 
inclination  backwards,  and  giving  origin  to  the  powerful  flexors  - 
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pronators  of  the  fore-aim.  The  external  condyle  is  smaller,  and  lies 
on  a plane  inferior  to  the  internal,  affording  origin  to  the  extensors 
and  supinators.  The  inferior  extremity  of  the  humerus  is  twisted 
forwards  and  cut  off  obliquely  from  above  and  without,  downwards 
and  inwards,  presenting  a series  of  processes  which  may  be  thus 
enumerated  from  without  inwards.  First,  the  capitulum,  oval  in 
shape,  covered  with  cartilage,  looking  downwards  and  forwards  for 
articulation  with  the  radius ; secondly,  a groove,  shallow  and  limiting 
the  latter  process  internally;  thirdly,  a ridge  slightly  elevated,  the 
external  boundary  of,  fourthly,  the  trochlea,  a large  articular  surface 
for  the  sigmoid  notch  of  the  ulna,  which  is  concave  from  side  to  side, 
convex  fiom  before  backwards,  limited  behind  by  a deep  depression 
for  the  olecranon  process  during  extension  of  the  fore-arm,  and  for 
the  Haversian  gland,  and  in  front  by  a shallower  excavation  for  the 
coronoid  process  during  flexion  ; those  depressions  occasionally  com- 
municate, and  at  all  times  are  separated  merely  by  a thin  plate  of 
bone  ; the  aspect  of  the  trochlea  is  downwards,  forwards,  and  out- 
wards. The  fifth  and  last  process  is  the  epitrochlea,  which  consti- 
tutes the  internal  lip  of  the  last-mentioned  articular  surface  ; it  is 
prominent  and  well-marked,  forming  three-fourths  of  a circle,  oblique 
on  its  external  aspect,  and  covered  with  cartilage,  flattened  on  its 
internal,  and  presenting  numerous  foramina  for  the  passage  of  nutri- 
tious vessels. 

The  humerus  articulates  with  three  bones the  scapula  above, 

and  the  radius  and  ulna  below.  It  is  developed  by  seven  points  of 

osMficatmn  : one  for  the  body,  which  is  visible  from  the  fortieth  to 

the  fiftieth  day ; one  for  the  head ; and  one  for  the  great  tuberosity ; 

, ? f°r  tbe  Capitulum  J one  for  tpe  trochlea  ; and  one  for  each  con- 

“ alL  The  last  six  make  their  appearance  from 

as  to  1^1 f if1™1  ^ but  they  ^ not  all  united  together,  so 
as  to  constitute  the  entire  bone,  till  the  twentieth. 

LNA.  -This  likewise  belongs  to  the  class  of  long  bones  ■ and  for 

the  purposes  of  description  may  be  divided  into  an  olecronon  ancl 
coronoid  process,  separated  by  the  great  sigmoid  cavity  • a shaft  a 

2 22“'  proT-  « »- «» Sa.* ' 

upwards  22ft  (T*!  * ^ » «*«  continuation 

up  wains  ot  the  shaft.  On  observing  it  superiorly,  we  perceive  it  tn 

fct  'l^nlotoal  in  shape,  rough  on  its  surface,  2 covered 

y a bursa,  which  the  tendon  of  the  triceps  inserted  in tr.  • 

a vV1th  caitilage,  and  enters  into  the 


32 


ULNA. 


formation  of  the  greater  sigmoid  cavity,  presently  to  be  described. 
The  coronoid  process  lies  on  a plane  inferior  and  anterior  to  the  last ; 
it  also  is  conical  in  form,  slightly  concave  from  above  downwards, 
and  exceedingly  rough,  for  the  attachment  of  the  following  parts  : 
most  superiorly,  the  anterior  ligament  of  the  joint ; below  this,  the 
insertion  of  the  brachialis  anticus  ; then,  the  pronator  radii  teres  ; 
and  still  more  interiorly,  the  flexor  digitorum  sublimis,  and  a slip  of 
the  flexor  pollicis  longus.  The  great  sigmoid  cavity  lies  immediately 
above  the  last  described  process,  forming  a little  more  than  one-third 
of  a circle  ; it  is  concave  from  above  downwards,  convex  from  sic  e 
to  side,  and  presents  in  the  centre  a prominent  vertical  ridge,  corre- 
sponding to  the  trochlea  of  the  humerus,  while  a transverse  depres- 
sion is  also  sometimes  found  to  exist,  showing  the  point  where  t la 
upper  portion  became  united  to  the  shaft.  Situated  on  the  outer 
and  lower  part  of  the  greater  sigmoid  notch  is  the  lesser,  which  is 
concave  from  before  backwards,  and  deeper  behind  than  in  front, 
forming  about  one-fourth  of  a circle,  for  articulation  with  the  head 
of  the  radius,  the  orbicular  ligament  completing  the  remainder  of  the 
rincr  for  connecting  the  two  bones  together.  The  shaft  of  the  bone  is 
prismatic  in  its  superior  three-fourths,  but  rounded  and  contracted  in 
pc  infm-lnr  m psRTitinff  for  description  three  margins  and  three 
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in  two  distinct  processes  ; one  external,  called  the  head,  the  other 
internal,  the  styloid.  The  first  of  these  is  rounded  and  slightly  ex- 
panded, covered  with  cartilage  externally,  to  articulate  with  the 
sigmoid  notch  of  the  radius,  and  convex  inferiorly,  where  it  corre- 
sponds to  the  articular  fibro-eqrtilage,  which  separates  it  from  the 
cuneiform  bone.  Internal,  and  on  a plane  posterior  to  the  head  is 
the  styloid  process,  about  half  an  inch  in  length,  and  of  the  diameter 
of  a crowquill ; a well-marked  groove,  through  which  the  tendon  of 
the  extensor  carpi  ulnaris  glides,  separates  it  on  its  posterior  aspect 
from  the  head  ; it  gives  attachment  by  its  blunted  extremity  to  the 
internal  lateral,  and  by  its  posterior  surface  to  the  posterior  annular 
ligament. 

The  ulna  articulates  with  two  bones  only,  the  humerus  and  radius, 
but  at  two  distinct  points  with  the  latter.  It  is  developed  from 
three  points  of  ossification : one  for  the  shaft,  and  one  for  each 
extremity ; that  for  the  shaft  being  visible  about  the  fortieth  day, 
but  those  for  the  extremities  not  till  the  fifth  and  sixth  year  after 
birth.  The  union  between  the  several  parts  is  not  completed  till  the 
eighteenth  or  twentieth  year. 

Radius.—1 This  also  belongs  to  the  class  of  long  bones,  ancl  is 
shorter,  and  not  quite  so  strong  as  the  last.  For  the  purposes  of 
description  it  may  be  divided  into  a head,  neck,  tubercle,  shaft,  and 
lower  extremity.  Of  these  the  head  is  caliciform  in  shape,  being 
slightly  excavated,  and  covered  with  cartilage,  to  articulate  with  the 
capitulum  of  the  humerus;  it  is  surrounded  by  a rim  of  bone,  also 
provided  with  cartilage,  broader  internally  where  it  articulates 
with  the  lesser  sigmoid  notch  of  the  ulna,  than  externally  where  it 
is  embraced  by  the  orbicular  ligament.  Below  this  point  the  bone  pre- 
sents an  evident  constriction  for  about  an  inch,  as  far  in  fact,  as  the 
tubercle ; this  is  the  neck,  which  does  not  observe  the  same’axis  as 
the  shaft,  but  takes  a direction  upwards,  backwards,  and  outwards. 
The  tubercle,  a small  elevated  process,  is  placed  on  the  inner  and 
anterior  part  of  the  bone,  and  is  covered  by  a bursa,  over  which  the 
tendon  of  the  biceps  glides,  to  be  inserted  immediately  below  it. 
The  shaft  of  the  bone,  although  prismatic  in  shape,  like  the  ulna 
differs  from  it,  in  having  its  more  contracted  part  superiorly,  and  its 
broader  and  more  expanded  portion  inferiorly.  It  presents  for  exami- 
nation three  surfaces,  and  as  many  margins;  of  these,  the  anterior 
surface  is  concave  from  above  downwards,  and  flat  from  side  to  side 
and  has  attached  to  its  superior  three-fourths,  and  internally  the 
flexor  pollicis  longus  ; to  its  middle  third,  and  externally,  the  flexor 
digitoruin  sublmns ; and  to  its  inferior  fourth,  the  pronator  quadratus  • 
near  its  upper  and  outer  part  is  the  hole  for  the  nutrient  artery.  The 
external  surface  is  convex  from  above  downwards,  and  rounded ; 
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having  the  supinator  brevis  inserted  into  its  superior  third,  the  pro- 
nator radii  teres  into  its  middle,  where  a well-marked  crest  ap- 
pears for  its  attachment,  and  the  supinator  longus  inferiorly,  at  the 
base  of  the  styloid  process  where  it  is  again  rough  for  its  reception. 
The  posterior  surface  is  likewise  convex  and  rounded,  giving  attach- 
ment superiorly  to  the  extensor  digitorum  communis ; and  inferiorly  to 
the  extensor  ossis,  and  primi  internodii  pollicis.  Of  its  three  margins, 
the  only  one  that  is  at  all  remarkable  is  the  internal,  which  is  sharp, 
and  extends  from  about  an  inch  below  the  tubercle  to  about  two 
inches  above  the  lower  extremity  of  the  bone,  where  it  bifurcates 
into  two  ridges,  forming  the  lips  of  the  articulating  facette  called  the 
sio-moid  notch,  for  the  extremity  of  the  ulna ; it  gives  attachment  to 
the  interosseous  ligament.  The  lower  part  of  the  radius  becomes  broad 
and  expanded,  as  contrasted  with  the  shaft,  and  is  directed  shg  it  y 
forwards  and  inwards,  being  concave  on  its  anterior  aspect,  and 
presenting  a very  irregular,  undulating  lip,  to  which  the  anterior 
carpal  ligament  is  attached,  and  over  which  the  flexors  of  the  forearm 
fflide ; externally  it  is  prolonged  into  the  styloid  process,  which  is 
short,  thick,  and  triangular ; giving  attachment  by  its  point  to  the 
external  lateral  ligament ; and  by  its  posterior  surface  to  the  posterior 
annular.  The  posterior  surface  is  convex  and  marked  by  a series  ot 
grooves,  which  may  be  thus  described,  viz.  : one  external,  for  the 
tendons  of  the  extensor  ossis  and  primi  internodii  pollicis ; a secom 
more  internal,  for  the  radial  extensors  ; another  Still  more  internal, 
small  but  deep,  directed  downward  and  outwards,  for  the  extensor 
secundi  internodii  pollicis ; and  internal  to  this  is  still  a fourth  chan- 
nel, broad  but  superficial,  through  which  the  extensor  communis  and 
indicis  glide  to  their  insertion.  The  internal  surface  of  the  bone,  as 
already  remarked,  is  marked  by  a facette,  concave  antero-posteriorly, 
and  covered  with  cartilage,  for  the  reception  of  the  head  of  the  ulna 
its  lower  border  is  sharp,  and  gives  attachment  to  the  base  of  th 

interarticular  fibrd-cartilage.  The  inferior  extremity  of  the  radius 
looks  downward,  forwards,  and  inwards;  it  is  covered  with  cartilage, 
and  presents  two  distinct  facettes,  both  concave ; the  external,  ti  an- 
gular, to  articulate  with  the  scaphoid;  the  internal,  quadrilateral, to 

unite  with  the  semilunar.  , „ . 

The  radius  is  connected  with  four  bones,  viz. : the  humerus  above, 
the  ulna  laterally,  and  the  scaphoid  and  semdunar  below;  i ij  i eve- 
loped  from  three  points  of  ossification:  one  for  the  shaft,  v Inch  1 
visible  about  the  thirtieth  day;  another  for  the  lower  extremity, 
apparent  about  the  second  year,  and  a third  for  the  upper,  vine  1 
Sa  about  the  ninth.  They  are  all  united,  forming  a whole,  about 

the  twentieth  year  after  birth.  . . . . , ,•  j 

Hand.— The  baud,  subservient  to  the  functions  which  it  is  destined 


CARPUS. 


by  nature  to  perform,  is  endowed  with  an  organization  far  more 
complex  than  the  other  parts  of  the  body.  To  endue  it  with  the 
varied  motion  which  it  possesses,  we  find  that  it  is  composed  of  a 
great  number  of  bones,  firmly  bound  together  by  powerful  ligaments, 
and  yet  so  arranged  as  to  allow  a certain  degree  of  freedom,  to  adapt 
it  to  those  offices  which  it  is  momentarily  called  on  to  perform.  In 
order  to  render  its  structure  more  easy  to  be  understood,  anatomists 
have  divided  it  into  three  distinct  parts,  viz. : the  superior  portion  or 
carpus,  consisting  of  eight  small  bones ; the  middle,  or  metacarpus, 
consisting  of  the  five  intermediate  ; and  the  inferior,  or  phalanges, 
constituted  by  the  last  fourteen. 

Tbe  Carpus. — The  assemblage  of  bones  composing  the  carpus  is 
arranged  in  two  distinct  rows, — each  row  consisting  of  four  placed 
in  the  following  order  from  without  inwards,  the  scaphoid,  semi- 
lunar, cuneiform,  pisiform ; and  the  second,  in  the  same  direction, 
are  the  trapezium,  trapezoid,  os  magnum,  and  unciform.  We  will 
now  proceed  to  give  a brief  description  of  each,  beginning  with  the 
scaphoid. 

Scaphoid.— This  bone  is  very  irregular  in  figure,  being  elongated 
from  without  inwards,  and  boat-shaped  as  its  name  implies;  super- 
iorly and  externally,  we  observe  on  it  an  oval  surface  covered  with 
cartilage,  convex,  and  looking  upwards,  outwards,  and  backwards, 
for  articulation  with  the  radius ; interiorly,  and  internally,  we  find 
a larSe  concave  facette,  looking  downwards  and  forwards  to  receive 
the  head  of  the  os  magnum ; external  to  this,  but  still  inferiorly,  a 
smaller  facette,  of  the  same  shape,  but  convex,  to  unite  with  the 
trapezium,  while  the  small  ridge  that  separates  the  two  discs  looks 
downwards  to  articulate  with  the  trapezoid : internally  it  presents  a 
flattened  surface,  to  articulate  with  the  semilunar ; externally  it 
terminates  m a rounded  extremity,  which  gives  attachment  to’ the 
external  lateral,  annular  ligaments,  and  the  aponeuroses  of  the  abduc- 
tor opponens,  and  outer  head  of  the  flexor  pollicis  brevis ; posteriorly 
it  is  rough  and  convex  for  the  dorsal  ligaments;  while  anteriorly  it 
is  contracted  and  concave  for  the  palmar.  The  scaphoid  is  thus 
seen  to  articulate  with  five  bones : the  radius,  semilunar,  os  magnum 
trapezoid,  and  trapezium.  ° ’ 

SEMiLuxAu.-This  bone,  of  the  shape  implied  by  its  name,  is  broad 
posteriorly  convex,  and  rough,  for  the  attachment  of  the  dorsal  li™ 
ments  and  thin  anteriorly  for  the  palmar  ; superiorly  it  is  convex 

wilhtheT1 1 Ca  ^e’  fd  irreSularly  quadrilateral  to  articulate 
with  the  ladms  ; inferiorly  it  presents  twofacettes,  both  concave  and 

blong  from  before  backwards;  the  outer  to  articulate  with  the  head 
the  os  magnum,  and  the  inner  with  the  unciform  • externally  it 
unites  with  the  scaphoid  by  a flattened,  oblong  facette,  and  internally 
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with  the  cuneiform  by  a triangular  one.  This  bone,  like  the  preced- 
ing, thus  articulates  with  five— the  radius,  scaphoid,  os  magnum, 
unciform,  and  cuneiform. 

Cuneiform. — This  is  a wedge-shaped  bone  with  its  broader  surface 
turned  posteriorly,  and  convex  and  rough  for  the  attachment  of  the 
dorsal  ligaments ; the  anterior  edge  being  much  smaller,  but  likewise 
irregular  for  the  attachment  of  the  palmar,  and  also  presenting  a cir- 
cular facette  for  the  pisiform  bone.  Its  superior  surface,  rounded 
externally,  grooved  internally,  is  separated  from  the  head  of  the  ulna 
by  the  triangular  fibro-cartilage,  while  its  outer  presents  a fiat  quadri- 
lateral facette,  to  articulate  with  the  semilunar.  Its  inner  border  is 
free  and  blunted,  and  has  inserted  into  it  the  internal  lateral  ligament, 
while  its  inferior  has  a long  convex  facette  to  articulate  with  the 
unciform ; it  is  connected  directly  to  three  bones  only,  the  semilunar, 
unciform,  and  pisiform. 

Pisiform.— Small  and  rounded  like  a pea,  but  very  variable  in 
size  in  different  individuals.  It  is  not  placed  exactly  on  the  same 
plane  with  the  three  preceding  bones,  but  rather  outlie  anterior  and 
internal  aspect  of  the  cuneiform,  with  which  it  articulates  by  an  oval 
concave  facette,  affording  attachment  to  the  flexor  carpi  ulnaris,  the 
abductor  minimi  digiti,  and  the  anterior  annular  ligament.  It  arti- 
culates with  one  bone  only,  the  cuneiform.  _ 

Trapezium.— The  first  bone  of  the  second  row  is  of  an  irregular 
cuboid  figure,  and  as  such  presents  six  surfaces,  which  we  will 
describe  in  order ; the  posterior,  is  semilunar  and  rough  for  the 
attachment  of  the  dorsal  ligaments  ; the  anterior,  is  wedge-shaped ; 
the  sharp  edge  of  the  wedge,  which  looks  directly  forwards,  giving 
attachment  to  the  anterior  annular  ligament  and  abductor,  opponens, 
and  flexor  pollicis  brevis  muscles,  while  internally  is  a deep  groove, 
through  which  the  tendon  of  the  flexor  carpi  rad.alis  glides  The 
superior  aspect  presents  a circular  concave  facette,  to  articulate  with 
the  scaphoid;  the  inferior,  a larger  one,  concave  from  before  back- 
wards, convex  from  side  to  side,  for  the  extremity  of  the  first  meta- 
carpal bone ; a smaller  facette  being  likewise  visible  on  it  inferiorh 
and  internally,  for  the  second;  the  external  surface  is  rounded,  and 
has  inserted  into  it,  the  external  lateral  ligament ; while  the  internal 
is  concave  from  above  downwards,  and  unites  with  the  trapezoid. 
This  bone  is  thus  seen  to  articulate  with  four : the  scaphoid,  trapezium, 

and  first,  and  second  metacarpal. 

Trapezoid. — A very  small  bone  and  rather  wedge-shaped,  its 
broader  part,  which  is  directed  posteriorly,  being  of  an  oval  figure, 
idviuf  attachment  to  the  dorsal  ligaments,  while  anteriorly,  it  is 
contracted  in  size  and  rough,  for  the  palmar  It  articulates  superiorly 
by  a small  concave  surface,  with  the  scaphoid;  while  interiorly, 
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presents  a large  oblong  facette,  concave  from  before  backwards,  and 
convex  from  side  to  side,  for  the  second  metacarpal  bone ; externally 
it  is  fiat  and  triangular,  where  it  unites  with  the  trapezium ; and 
internally,  quadrilateral  but  still  flattened,  where  it  lies  in  contact 
wdth  the  os  magnum.  It  thus  articulates,  like  the  preceding,  with 
four  bones,  viz.  the  scaphoid,  trapezium,  second  metacarpal  bone, 
and  os  magnum. 

Os  Magnum. — This  is  the  largest  bone  of  the  carpus,  and  has  been 
divided  into  a head,  neck,  and  body,  this  division  being  better  marked 
on  its  posterior  aspect,  than  on  its  anterior.  The  head,  the  highest 
part,  is  very  convex,  looks  upwards,  backwards,  and  outwards,  and 
is  received  into  a kind  of  socket  formed  by  the  union  of  the  scaphoid 
and  semilunar  bones ; while  the  neck  is  that  constricted  portion,  lyimr 
immediately  below  it,  and  separated  from  it  behind  by  a well-marked 
groove.  Eelow  the  neck  is  the  body,  which  is  quadrilateral  in 
shape,  but  much  larger  behind  than  in  front ; both  surfaces  are 
exceedingly  rough,  and  give  attachment,  the  posterior,  to  the  dorsal 
ligaments,  and  the  anterior,  to  the  palmar,  as  well  as  to  the  inner 
head  of  the  flexor  pollicis  brevis.  The  external  border  presents  a 
small,  smooth  facette  for  the  trapezoid ; and  the  internal,  a long, 
flat,  vertical  one,  for  the  unciform,  while  inferiorly  it  presents  three 
distinct  surfaces  covered  with  cartilage,  and  separated  from  each 
other  by  slight  antero-posterior  ridges,  viz.  a central  one,  convex 
and  large  for  the  third  metacarpal  bone  ; an  external,  concave,  and 
smaller  for  the  second  ; and  an  internal,  extremely  diminutive  in 
size,  for  the  fourth.  The  os  magnum  thus  articulates  with  seven 
bones  altogether,  viz.  the  second,  third,  and  fourth  metacarpal  the 
trapezoid,  scaphoid,  semilunar,  and  unciform. 

Unciform.— Conical  in  figure,  with  the  base  posteriorly,  and  apex 
antenorly,  terminating  in  that  remarkable  process  from  which  it 
derives  its  name.  Of  an  irregular  quadrilateral  form  behind,  it  is 
rough  for  the  attachment  of  the  dorsal  ligaments,  while  in  front  it 
presents  the  unciform  process  internally,  which  in  shape  resembles 
an  incisor  tooth,  and  which  is  convex  and  rough  internally  but  con 
cave  externally;  it  gives  attachment  to  the  flexor  brevis  minimi 
digit!,  and  to  the  anterior  annular  ligament  of  the  wrist-ioint  • 
while  from  its  root,  but  still  anteriorly,  the  bone  is  prolonged  m> 
wards  and  outwards,  for  the  origin  of  the  adductor  minimi’ dimti 
Superiorly  the  unciform  presents  two  facettes,  a large  one  internally' 
for  the  cuneiform,  and  another  smaller  externally  for  the  semilunar 

™r  y T two/articuktiuS  surfaces  ; the  most  external,  larm 

s m 11  T ape’.f°r  the  fifth  m^acarpal  bone ; and  the  external 
smaller  and  more  circular,  for  the  fourth.  One  facette  only  appears 

externally;  this  is  long  from  above  downwards,  broade^supe- 
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riorly  than  iuferiorly  for  uniting  with  the  os  magnum,  while  intei- 
nally  it  is  thin  and  sharp,  giving  attachment  to  the  internal  lateral 
ligament.  The  unciform  bone  is  thus  seen  to  articulate  with  five : 
the  magnum,  semilunar,  cuneiform,  aud  two  last  metacarpal  bones. 

All  these  small  bones  are  developed  by  single  points  of  ossification, 
which  become  visible  at  different  periods  for  each.  Thus,  it  makes 
its  appearance  in  the  os  magnum  and  unciform  during  the  first  year ; 

in  the  cuneiform  in  the  third;  in  the  trapezium  and  semilunar  in 

the  fourth  ; and  in  the  scaphoid  and  trapezoid  in  the  eighth  ; while 
the  pisiform  is  not  ossified  till  the  fifteenth  year. 

Metacarpal  Bones  are  five  in  number,  and  belong  to  the  class  of 
long  bones,  each  presenting  two  extremities,  a carpal  andphalangea 
with  an  intervening  shaft,  the  carpal  ends  being  generally  square  m 
shape  and  expanded,  and  to  a certain  extent  capable  of  being  distin- 
guished from  each  other  by  the  number  and  shape  of  the  facettes 
which  appear  on  them.  Thus,  the  first  has  only  a single  one  on  its  ex- 
tremity, which  is  concave  transversely,  and  convex  antero-posteriorly, 
but  none  laterally ; while  the  second  has  four,  three  on  its  extremity, 
the  central  being  the  largest  for  the  trapezoid,  with  two  smaller 
ones  on  either  side  for  the  trapezium  and  os  magnum  with  one  inter- 
nally and  laterally  for  the  third  metacarpal  bone.  Again,  the  thud 
has  only  one  facette  on  the  extremity  for  the  os  magnum  with  two 
lateral  ones  for  the  adjacent  metacarpal  bones;  while  the  fourth  lias 
four,  two  superiorly,  the  smaller  externally  for  the  os  magnum,  the 
larger  internally  for  the  unciform;  it  also  has  two  lateral  ones  for 
the  contiguous  bones.  The  fifth  has  only  one  superiorly  for  the 
unciform,  and  one  externally  for  the  fourth  metacarpal  bone.  The 
carpal  ends  of  the  whole  are  rough  anteriorly  and  posteriorly  for 
the  attachment  of  ligaments,  and  for  the  purpose  of  giving  msertion 
to  the  following  tendons,  viz.,  to  the  posterior  and  external  pw*  of 
the  first,  the  extensor  ossis  metacarpi  pollicis ; to  the  second  m front 
to  the  flexor,  and  behind  to  the  extensor  carpi  radialis  long  or  totl  e 
third  posteriorly  the  extensor  carpi  radialis  brevior  ; tothefifthm 
front  to  the  flexor,  and  behind,  to  the  extensor  carpi  ulnans.  lhe 
shafts  of  all  these  bones  are  more  or  less  constricted  mu  P * 
in  shape;  they  are  convex  posteriorly  and  concave  anterior  1} ,wdide 
their  sides  are  flattened  for  the  attachment  of  the  mterossei  muse 
In  front  they  terminate  in  large  rounded  extremities,  and  articulate 
with  the  proximal  ends  of  the  first  phalanges.  If  we  now  direct  our 

attention^  to  the  differential  characters  of  those  several  metacarpal 

bones  we  will  find  them  to  be  the  following.  The  first,  is  known  at  once 

iTSIkortness  ant HI, ickness,  being  also  much  J 

other,.  The  third,  is  recognised  immediately  by  its  grentei  tag  , 
and  although  a striking  similarity  exists  between  the  second  and 
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fourth,  still  the  former  may  be  known  without  difficulty  by  the 
absence  of  the  facette  on  its  outer  and  lateral  part.  The  identity  of 
the  fifth  is  established  with  facility,  owing  to  its  smaller  size  and 
slender  character,  as  contrasted  with  the  others. 

The  metacarpal  bones  are  developed,  each  by  two  points  of  ossifica- 
tion, but  occasionally  three  may  be  found.  The  ossific  nodules  do 
not  make  their  appearance  till  the  third  year,  if  we  except  that  of  the 
first,  which  is  visible  in  the  sixth  week,  but  the  several  parts  do  not 
become  consolidated  till  the  eighteenth  year. 

Phalanges. — -These  are  fourteen  in  number;  three  for  each  finger, 
except  the  thumb,  which  has  only  two ; all  belonging  to  the  class  of 
long  bones,  and  having  a shaft  with  two  extremities,  a superior  and 
inferior.  Of  these  the  superior,  expanded  from  side  to  side,  presents  on 
its  upper  surface  an  oval  concave  facette,  to  articulate  with  the  meta- 
carpal bone,  while  on  each  side  it  has  a tubercle,  which  is  sometimes 
double  for  the  attachment  of  the  lateral  ligaments.  The  shaft  slightly 
constricted  is  convex  and  rounded  posteriorly,  where  it  is  covered  by 
the  aponeurosis  of  the  common  extensor  tendon ; concave  and  flattened 
anteriorly,  with  a sharp  lip  at  either  side  for  the  attachment  of  the 
fibrous  sheath  of  the  flexor  tendons.  Its  inferior  extremity,  expanded 
from  side  to  side,  and  curved  forwards,  presents  anteriorly  a double 
head  or  attempt  at  condyle,  for  articulation  with  the  adjacent  bone, 
which  is  also  divided  into  two  facettes  to  correspond  with  it.  The  se- 
cond phalanges  have  precisely  the  same  characters  as  those  just  de- 
scribed, but  are  shorter  and  smaller;  while  the  third  or  distal  differ 
from  the  others  in  their  mode  of  termination,  being  thin  and  rounded 
anteriorly,  smooth  posteriorly,  rough  and  crested  at  the  point,  and 
without  a medullary  canal  which  is  present  in  the  others.  If  we 
look  now  to  the  parts  inserted  into  each,  we  will  find  them  to  be  the 
following -Into  the  base  of  the  first  phalanx  of  the  thumb  exter- 
nally the  abductor  and  outer  head  of  the  flexor  pollicis;  internally 
t ie  abductor  and  inner  head  of  the  flexor  pollicis ; posteriorly  the 
extensor  primi  internodii  pollicis ; into  the  base  of  the  last,  anteriorly 
the  flexor  po  licis  longus ; posteriorly,  the  extensor  secundi  iuternodii’ 
pollicis;  while  into  the  base  of  the  first  phalanx  of  the  four  outer 
angers,  the  lumbricales  and  interossei  are  inserted ; into  the  middle 
of  the  second,  anteriorly,  the  flexor  communis;  and  into  the  base  of 
the  third,  the  flexor  profundus. 

These  several  bones  are  developed  each  from  two  points  of  ossifi- 
cation, one  for  the  upper  extremity,  and  one  for  the  shaft;  but  they 

StntrySr‘tar  aW*"aUCe’  be““‘i»S  visible  from  the 


40 


ILIUM. 


THE  LOWER  EXTREMITY. 

The  bones  commonly  said  to  enter  into  the  formation  of  the  lower 
extremity,  are  the  two  ossa  innominata,  the  femur,  patella,  tibia, 
fibula,  and  foot.  We  will  therefore  commence  our  description  with 
the  first,  and  go  through  each  of  them  in  the  order  we  have  observed 
for  those  of  the  upper. 

Os  Innominatum. — Taken  as  a whole  is  hour-glass  shaped,  expand- 
ed at  both  extremities,  and  contracted  and  twisted  inwards  in  the 
centre ; but  because  in  early  life  it  was  divisible  into  three  distinct 
parts,  viz.,  the  ilium,  ischium,  and  pubis,  we  will  take  each  sepa- 
rately, and  having  examined  them  individually,  will  afterwards  con- 
sider them  as  a whole,  in  the  general  review  of  the  pelvis. 

Ilium. — This  forms  by  far  the  largest  part  of  the  bone,  and  may 
be  separated  from  the  other  two  by  making  a cut  with  a saw  be- 
tween the  pubal  eminence,  and  the  anterior  inferior  spinous  process, 
as  far  as,  and  a little  above,  the  centre  of  the  acetabulum.  A second 
cut  must  now  be  made  in  the  great  sciatic  notch,  about  an  inch  above 
the  spine  of  the  ischium,  to  meet  the  preceding  one  in  the  same 
cavity,  and  this  will  detach  the  ilium  from  the  other  two.  On  exa- 
mining the  bone  thus  removed,  we  find  it  to  be  fan-shaped,  broad, 
and  expanded  above,  thick  and  constricted  below ; the  latter  portion 
has  been  termed  the  body,  and  presents  inferiorly  between  the  two 
sawn  surfaces  on  either  side  a central  paid,  covered  with  cartilage, 
and  forming  a little  less  than  two-fifths  of  the  upper  part  of  the 
acetabulum,  looking  downwards,  forwards,  and  outwards;  bounded 
above  by  an  elevated  ridge  or  lip,  to  which  is  attached  the  cotyloid 
ligament,  while  a little  above  it  is  the  capsular,  and  still  higher 
but  more  anteriorly,  the  outer  head  of  the  rectus.  As  we  proceed 
still  more  superiorly,  the  bone  becomes  widely  expanded,  the  term, 
ala  being  applied  to  it  from  its  resemblance  to  the  wing  of  a bird. 
This  portion  of  the  bone  is  convex  anteriorly,  concave  posterioih , 
and  on  it  may  be  observed  two  or  three  large  foramina,  throu 
which  the  nutritious  branches  from  the  glutea  ar  en  c 
diploe.  Three  rough  elevated  lines  are  also  olisei  i ei  on  1 , ie 
situated  superiorly  and  posteriorly,  commencing  at  the  P^teno 
fifth  of  the  crest,  and  terminating  midway  between  ie  _ p 
spinous  processes,  giving  attachment  to  the  glutauis  niaximus. 
second,  is  more  in  the  centre,  beginning  a little  behmd  ^^  T 
superior  spinous  process,  and  stretching  downwards  and  backwards 
as  far  as  the  upper  part  of  the  great  sciatic  notch,  affording  S 

to  the  gluteus  medius.  The  third,  is  just  above  the  edge  of  the 
acetabulum,  commencing  at  the  depression  between  the  two  ante- 
rior spinous  processes,  and  likewise  terminating  at  the  lower  part  of 
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the  great  sciatic  notch,  and  from  it  the  gluteus  minimus  arises.  The 
internal  aspect  of  the  ala,  presents  a broad  concave  surface,  irregu- 
larly quadrilateral,  smooth,  but  perforated  by  one  or  two  holes,  for 
the  nutritious  twigs  from  the  ilio-lumbar  artery ; bounded  above  by 
the  crest,  below  by  the  pectineal  line,  behind  by  the  auricular  facette 
for  the  sacrum,  and  in  front  by  the  two  spinous  processes,  and  the 
interval  between  them ; this  space  is  called  the  iliac  fossa,  which  gives 
origin  to  the  iliacus  internus  muscle.  Immediately  behind  the  iliac 
fossa,  the  character  of  the  bone  becomes  completely  altered,  present- 
ing anteriorly  and  superiorly  an  auricular  surface,  broad  above  and 
narrow  below,  marked  by  elevations  and  depressions,  and  covered 
with  cartilage  for  uniting  with  the  sacrum,  while  still  more  poste- 
riorly it  is  irregular  and  rough,  for  affording  attachment  to  the  strong 
sacro-iliac  ligaments.  A small  portion  of  the  ilium  is  also  found 
lying  directly  below  the  pectineal  line,  of  a triangular  shape,  with 
the  base  turned  posteriorly  towards  the  sciatic  notch,  and  the  apex 
in  front;  it  is  flat  and  smooth,  and  covered  by  the  pelvic  fascia. 
If  we  now  turn  our  attention  to  the  circumferential  margin  of  the 
ilium,  commencing  anteriorly  and  interiorly,  we  will  first  observe  a 
deep  groove  between  the  anterior  inferior  spinous  process  and  pubal 
eminence ; through  which  emerge  the  tendons  of  the  psoas  and 
iliacus  muscles,  with  the  anterior  crural  nerve  lying  between  them. 
And  as  we  ascend,  we  next  meet  with  a well-marked  prominence, 
the  anterior  inferior  spinous  process,  from  which  arise  the  internal 
head  of  the  rectus  femoris,  and  accessory  ligament  of  the  hip-joint. 
Still  higher  up,  we  reach  a depression  or  groove  for  the  passage  of 
the  external  musculo-cutaneous  nerve ; and  highest  of  all  an  obvious 
eminence,  the  anterior  superior  spinous  process,  to  the  lower  part  of 
which  is  attached  the  sartorius ; to  its  outside,  the  tensor  vaginae 
femoris,  and  to  its  apex  Poupart’s  ligament.  Proceeding  from  this 
point  backwards,  we  come  to  the  crest,  extending  as  far  back  as  the 
posterior  superior  spinous  process.  This  is  curved  like  an  italic  A, 
presenting  anteriorly  a convexity  outwards,  posteriorly  a convexity 
inwards  ; thick  in  front  and  behind,  but  sharp  in  the  centre,  giving 
attachment  by  its  outer  and  inner  lips  for  its  anterior  three-fourths 
to  the  gluteus  medius  and  iliacus  internus;  by  its  anterior  two- 
t birds  to  the  external  oblique;  by  its  whole  extent  to  the  internal 
oblique  and  transversalis ; and  by  its  posterior  fourth  to  the  gluteus 
maxim  us,  latissimus  dorsi,  erectors  of  the  spine,  and  quadrates 
lumborum.  The  crest  terminates  posteriorly  in  a sharp  point,  the 
posterior  superior  spinous  process,  to  which  is  attached  the  ilio- 
umbar  ligament,  and  as  we  descend  we  observe  a thin,  sharp 
1 art  of  the  bone  for  about  an  inch,  till  we  reach  the  posterior  infe- 
nor  spine,  which  gives  origin  to  the  great  sciatic  ligament ; again 
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curving  from  this  point  forwards,  it  becomes  broad,  rounded,  and 
smooth,  forming  the  upper  and  anterior  part  of  the  great  sciatic 
notch,  under  which  the  gluteal  artery,  with  its  vein  and  nerve, 
passes  outwards,  sometimes  grooving  the  bone,  but  nearly  always 
throwing  off  in  its  course  a large  branch,  which  perforates  the  edge 
of  the  notch,  near  its  posterior  part,  and,  entering  the  diploe, 
establishes  a remarkable  anastomosis  in  the  substance  of  the  bone, 
with  the  ilio-lumbar,  which  pierces  the  wall  of  the  iliac  fossa  to 


unite  with  it. 

Ischium. — This  portion  of  the  bone  may  be  detached  from  the 
pubis,  by  carrying  the  saw  between  the  ascending  ramus  of  the  one 
and  the  descending  of  the  other,  so  as  to  strike  the  junction  of  the 
upper  with  the  middle  third  of  the  obturator  hole.  The  cut  having 
passed  across  this  foramen,  meets  the  edge  of  the  acetabulum  at  the 
upper  part  of  the  notch,  and,  continuing  its  course  inwards  a little 
above  the  centre  of  this  cavity,  the  bone  in  question  becomes  detached. 
The  ischium  has  been  compared  in  shape  to  a horse-shoe,  and  for 
the  purpose  of  description  may  be  divided  into  a body  formed  by 
the  acetabular  portion,  a spine,  tuberosity,  and  ramus.  The  body 
of  the  bone  is  very  broad  and  thick,  as  contrasted  with  the  other 
parts  of  it,  forming  something  more  than  two-fifths  of  the  acetabulum, 
and  next  to  the  ilium  is  its  most  prominent  part,  except  internal  y 
where  it  is  excavated,  constituting  what  is  called  the  notch,  a natu- 
ral deficiency  left  for  the  entrance  of  branches  of  the  obturator  and 
internal  circumflex  of  the  profunda,  to  enter  to  supply  the  parts 
lying  within  the  capsular  ligament.  Immediately  below  the  lip  of 
the  acetabulum,  between  it  and  the  tuberosity,  is  a deep  groove, 
traversed  bv  the  tendon  of  the  obturator  exteruus,  and  passing 
upwards,  backwards,  and  inwards,  in  the  direction  of  the  spine; 
while  behind  the  acetabulum,  and  between  it  and  the  spine,  the 
bone  is  of  a triangular  shape,  and  slightly  convex,  over  which  the 
capsular  muscles  of  the  hip-joint  glide  to  them  insertion.  The  spine, 
situated  posteriorly,  directed  downwards,  backwards,  and  inroads, 
broad  at  its  root,  contracted  at  its  free  extremity,  and  forming  the 
line  of  demarcation  between  the  two  sciatic  notches,  corresponds  by 
its  external  surface  to  the  pudic  vessels  and  nerves,  which  glide 
over  it,  and  affords  attachment  by  its  outer  border  to  the  superior 
gemellus;  by  its  point  to  the  lesser  sciatic  ligament;  by  its  postenor 
part  to  the  coccygams ; and  by  its  internal  surface  to  the  levator  anu 
Anterior  to  the  spine  is  a small  but  deep  groove,  directed  outwards 
and  backwards,  which,  in  the  natural  state  of  the  parts,  is  com  ei  tec 
into  a foramen  by  the  great  sciatic  ligament  cessing  over  it ; tins 
is  the  lesser  sciatic  notch,  through  which  the  pudic  vessels  am  uei 
enter  with  a small  branch  from  the  sacral  plexus,  to  supply  the 
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obturator  interims  muscle  which  passes  out,  and  is  separated  from 
the  tuberosity  of  the  ischium  by  a bursa.  This  last-named  process,  the 
tuberosity,  irregularly  triangular  in  shape,  occupies  the  inferior  part 
of  the  bone,  and  presents  for  examination  two  surfaces — an  external 
and  internal ; and  two  margins — a superior  and  inferior.  The  external 
surface,  very  slightly  convex,  and  perforated  by  one  or  two  holes 
for  the  entrance  of  the  nutritious  vessels,  gives  attach  men  t-g,bove 
to  the  obturator  externus,  and  lower  down  to  the  adductor  magnus; 
while  the  internal,  comparatively  smooth,  affords  origin, -superiorly 
to  the  obturator  internus,  below  and  anteriorly,  to  the  transversus 
perinsei,  and  still  farther  forwards  to  the  erector  and  crus  penis.  Its 
superior  margin,  concave  and  sharp,  forms  the  lower  boundary  of  the 
obturator  foramen,  and  gives  attachment  to  the  obturator  membrane, 
while  inferiorly  it  is  triangular  in  shape,  the  base  behind,  the  apex 
in  front,  convex  from  before  backward,  rough,  looking  downwards, 
backwards,  and  outwards,  and  gives  origin  superiorly  and  externally 
to  the  long  head  of  the  biceps ; more  anteriorly,  to  the  semi-tendino- 
sus ; and  external  to  both  the  semi-membranosus  ; still  further  in- 
wards, above,  to  the  inferior  gemellus,  and  inferior  to  this  to  the 
quadratus  femoris;  the  great  sciatic  ligament  is  also  inserted  into 
its  innei  lip,  forming  there  its  falciform  process,  which  connects  it 
to  the  triangular  ligament  and  obturator  fascia.  The  ascending 
ramus  of  the  ischium  is  the  connecting  link  between  the  tuberosity 
and  pubis ; of  an  oblong  figure,  and  concave  on  its  external  surface 
antero-posteriorly , it  gives  origin  internally,  to  the  gracilis  ; in  the 
centre,  to  the  adductor  magnus ; and  externally,  to  the  obturator 
externus ; while  its  inner  surface,  convex,  affords  attachment  poste- 
riorly to  the  obturator  internus  ; more  anteriorly,  to  the  triangular 
ligament,  and  near  its  upper  extremity,  where  it  joins  the  pubis,  to 
Guthrie’s  muscle  or  the  compressor  urethrae.  Its  posterior  edo-e  is 
sharp,  and  has  connected  to  it  the  obturator  membrane;  while  its 
anterior,  rounded  and  twisted  outwards,  gives  origin  to  the  crus 
penis,  and  triangular  ligament. 

The  pubis,  which  is  already  detached  by  the  removal  of  the  ilium 
and  ischium,  is  of  a triangular  form,  and  may  be  divided  into  a 
body,  horizontal  ramus,  spine,  crest,  and  descending  ramus  The 
body  is  constituted  by  the  acetabular  portion  forming  about  one- 

. ' f, that  Cfav’ty>  the  hP  b°™ding  it  is  much  less  prominent 
than  those  of  the  other  two  parts  just  described.  Immediately 
above  and  anterior  to  it  is  a large  expanded  eminence,  known  as  the 
pubic  bounding  internally  the  groove  for  the  psoas  and  iliacus  to 
play  through,  into  which  the  lesser  psoas  is  inserted ; and  as  we  pro- 

in'  frZTh  fiUVT1SbW°  reach  the  horizontal  ramus,  extend- 
° flom  thla  P°int  aa  far  inwards  as  the  spine;  the  anterior  part 
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of  its  superior  surface  is  surrounded,  giving  origin  to  the  pectineus 
muscle ; while  more  posteriorly,  as  a sharp,  elevated  ridge,  appears 
the  linea  innominata,  which  affords  attachment  to  the  following 
parts,  viz.,  to  Gimbernaut’s,  Hey’s,  and  Colies’  ligaments,  and  the 
conjoined  tendons,  as  well  as  to  the  iliac  and  pubic  portions  of  the 
fascia  lata  of  the  thigh,  and  the  fascia  iliaca.  The  inferior  aspect  of 
the  horizontal  ramus  corresponds  to  the  obturator  foramen,  and  is 
here  deeply  grooved  from  without  downwards,  forwards,  and  in- 
wards, for  the  passage  of  the  vessels  and  nerves  of  the  same  name ; 
anteriorly,  it  presents  nothing  remarkable,  being  only  flattened  and 
expanded  at  each  extremity,  rounded  and  constricted  in  the  centre ; 
while  posteriorly,  it  is  also  flattened  and  broad,  and  is  covered  by 
the  pelvic  fascia.  At  the  termination  of  the  horizontal  ramus,  ante- 
riorly and  superiorly,  is  the  spine,  of  variable  size,  directed  upwards, 
backwards,  and  outwards,  giving  insertion  to  Poupart’s  ligament 
and  the  cremaster  muscle,  and  likewise  corresponding  to  the  base  of 
the  external  abdominal  ring.  The  crest  is  that  portion  of  the  bone 
intercepted  between  the  spine  and  angle,  about  an  inch  in  length, 
rounded,  and  covered  with  cartilage,  giving  attachment  to  the  flat 
abdominal  muscles,  rectus,  and  pyramidalis,  while  the  symphisis, 
placed  internally,  and  descending  nearly  vertically  from  the  crest, 
is  covered  with  cartilage,  and  cut  off  obliquely  from  before,  back- 
wards, and  inwards,  in  such  a manner  that  while  the  lips  of  the  bones 
of  opposite  sides  are  nearly  in  contact  posteriorly,  they  are  separated 
by  a broad  interval  anteriorly,  which  is  filled  up  with  a dense  fibro- 
cartilage  for  their  better  security,  while  below  the  symphysis  is  the 
ed<m  of  the  descending  ramus,  bent  outwards,  affording  attachment 
to  the  arched  subpubic  ligament.  Tbe  anterior  surface  of  the  de- 
scending ramus,  by  some  called  the  crest,  is  flattened  and  quadrila- 
teral in  front,  giving  origin,  between  the  spine  and  angle,  to  the 
adductor  longus;  between  the  spine,  angle,  and  thyroid  foramen, 
to  the  adductor  brevis;  while  stretching  downwards,  in  the  centre, 
for  nearly  its  entire  length,  to  the  adductor  magnus,  and  between 
it  and  the  symphysis,  to  the  gracilis ; its  posterior  aspect  is  much 
smoother  and  more  convex,  and  affords  attachment  from  above 
downwards  to  the  pelvic  fascia,  levator  ani,  and  Wilson s muscles; 
externally  and  posteriorly  it  is  sharp,  and  forms  the  anterior  bound- 
ary of  the  thyroid  hole ; while  interiorly,  it  becomes  continuous  with 

the  ascending  ramus  of  the  ischium. 

The  os  innominatum,  taken  as  a whole,  is  developed  from  eigh 
points  of  ossification,  of  which  three  are  primitive,  and  five  comple- 
mentary. The  three  primitive,  are  for  the  three  separate  pieces  of 
bone,  and  are  visible  in  the  following  order:— That  of  the  ilium, 
about  the  second  month ; that  for  the  ischium,  about  the  third;  and 
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tliat  for  the  puhis,  about  the  fifth;  these  several  portions  not,  how- 
ever, being  united  fully  till  the  fifteenth  year.  The  complementary 
points  are,  one  for  the  crest  of  the  ilium ; one  for  the  tuberosity  of 
the  ischium ; one  for  the  anterior  superior  spinous  process ; one  for 
the  angle  of  the  pubis;  and  one  for  the  centre  of  the  acetabulum. 

I he  pelvis,  thus  constituted  by  the  ossa  innominata,  the  sacrum, 
and  coccyx,  forms  a whole,  remarkable  not  only  for  its  great 
strength,  but  likewise  for  its  extreme  lightness.  Placed  not  perpen- 
dicularly, but  obliquely,  owing  to  the  saliency  of  the  sacro-vertebral 
angle,  with  its  superior  outlet  looking  upwards  and  forwards,  and  its 
inferior  downwards  and  backwards,  it  is  admirably  adapted  not 
only  to  break  the  force  of  sudden  shocks,  which  being  transmitted 
along  the  vertebral  column,  might  otherwise  have  been  attended 
with  danger  to  the  nervous  centres,  but  also  to  confer  security  on  the 
contents  of  the  abdomen,  by  throwing  them  forwards  on  the  arch  of 
the  pubis,  and  so  preventing  them  from  pressing  too  heavily  on  the 
less  solid  structures  which  complete  its  inferior  aperture.  When  we 
examine  the  interior  of  the  pelvis,  we  are  struck  at  once  by  a promi- 
nent ridge  which  is  observed  encircling  it  about  its  centre ; consti- 
tuted by  the  pectineal  lines  laterally,  the  upper  part  of  the  crest  of 
the  pubis  anteriorly,  and  the  sacral  promontory  posteriorly.  Ana- 
tomists have  taken  advantage  of  this  fact  to  divide  the  pelvis  into 
tw  o great  parts,  terming  all  above  the  ridge  the  false  pelvis,  and  all 
below  it  the  true;  the  former  being  by  far  the  larger  and  more  ex- 
panded  of  the  two,  looking  upwards  and  forwards,  and  bounded  in 
the  following  manner— behind  by  the  last  lumbar  vertebra;  late- 
rally by  the  aim  of  the  ossa  ilii ; and  in  front,  as  no  osseous  structure 
exists,  by  the  abdominal  muscles,  stretching  across  between  win  a- 
and  wmg.  During  life,  the  false  pelvis  is  filled  up  by  the  iliac  and 
psorn  muscles,  the  ccecum,  sigmoid  flexure,  and  external  iliac  arte- 
ries ; and  after  death,  distinctly  affords  a good  indication  of  the 
difference  of  sex,  being  broad  and  expanded  in  the  female,  while  in 
ie  male  it  is  relatively  smaller  and  more  contracted— a condition 
. till  more  strikingly  obvious  in  infantile  life.  The  true  pelvis  on 
the  other  hand  is  much  smaller  than  the  last  described,  is  of  an  ^val 
figure  broader  from  side  to  side  than  from  before  backwards,  bound- 
d anteriorly  by  the  symphysis  pubis  and  the  back  part  of  its  de 
scending  rami;  laterally  by  the  ischium,  and  those  portions  o the' 
pubis  and  ilium  entering  into  the  formation  of  the  acetabulum  • and 

% ‘hS  a"teri°‘-  “rf“"  "f  «*um  a“w„‘r  ’ Se 

Hvm,  and  looks  upwards  and  forwards-  while  that  of  the  ' " ! 
directed  downwards  and  Awards,  is 
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deficiency  existing  anteriorly  between  the  rami  of  the  ischium  and 
pubis,  as  well  as  similar  ones  laterally  and  posteriorly,  known  as  the 
sciatic  notches.  Here  again  a striking  difference  is  visible  in  both 
the  configuration  and  size  of  the  true  pelvis  in  the  male  and  female, 
as  in  the  one  it  is  contracted  in  its  circumferential  measurements,  but 
deep  from  above  downwards  ; while  in  the  other,  on  the  contrary, 
its  diameters,  both  conjugate  and  transverse,  are  much  more  exten- 
sive, but  it  is  shallow  from  above  downwards,  these  differences  natu- 
rally depending  on  the  functions  which  the  opposite  sexes  are  called  on 
to  perform  in  the  offices  of  procreation.  The  true  pelvis  in  the  male, 
contains  the  bladder  in  front,  with  the  rectum  behind ; and  in  addi- 
tion, the  prostate  gland,  vesiculse  seminales,  terminations  of  the 
ureters,  vasa  deferentia,  sacral  plexus  of  nerves,  internal  iliac  arte- 
ries, with  their  branches,  levatores  ani,  pyriformis,  and  obturator  in- 
ternus  muscles ; while  in  the  female,  besides  the  bladder  and  1 ec- 
tum,  it  has  the  uterus,  with  its  broad  ligaments,  containing  the 
round  ligament,  ovaries,  and  Fallopian  tubes,  with  the  several 
nerves,  arteries,  and  muscles  already  enumerated  in  that  of  the 

male.  . , , 

In  undertaking  the  examination  of  the  exterior  aspect  of  the  pel- 
vis, it  is  always  the  better  plan  to  divide  it  into  four  regions,  viz., 
an  anterior,  posterior,  and  two  lateral.  Of  these,  the  anteiioi  le- 
gion, may  be  said  to  occupy  that  space  intercepted  between  two  ver- 
tical lines  drawn  between  the  pubic  eminence  above,  and  the  ante- 
rior part  of  the  tuberosity  of  the  ischium  below ; m this  space  we 
may  observe  two  well-marked  arches;  a superior,  with  its  pillars 
constituted  by  the  horizontal  rami  of  the  pubis  each  supported  by 
the  acetabulum  on  either  side ; and  an  inferior,  with  its  pillars  formed 
by  the  rami  of  both  ischium  and  pubis,  and  terminating  at  the  tu- 
berosities. A triangular  interval,  broader  in  the  female  than  in  the 
male,  for  obvious  reasons,  separates  the  pillars  of  the  lnfenor  arch, 
but  in  the  natural  condition  of  the  parts,  filled  up  above  by  the  sub- 
pubic,  and  below  by  the  triangular  ligament;  these  structures, 
stretching  tensely  across,  serving  to  give  a greater  security  to  the 
arch,  and  conferring  lightness,  while  allowing  a passage  for  the  im- 
portant parts  which  must  pass  through  it  to  reach  then 
destinations.  External  to  this  arch,  we  have  another  deficiency  in 
the  pelvic  wall,  known  as  the  obturator  foramen;  of  an  oval  shape, 
broader  above  than  below,  bounded  internally,  inferior  y and  ex- 
ternally by  the  ischium;  superiorly  by  the  pubis,  m its  natural 
8tate  it  is  completed  by  the  obturator  membrane,  a strong  tense  pro- 
fefs  of  fiLousUssue  which  fills  it  up  altogether,  except  superiorly, 
where  an  oblique  canal  is  left  patulous,  directed  downwards  for- 
wards, and  inwards,  for  the  transmission  of  its  own  arterj,  nci  , 
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and  vein ; in  this  instance  again  nature  having  added  considerably 
to  the  lightness  of  the  bone,  without  detracting  materially  from  its 
strength. 

The  lateral  region  of  the  pelvis  is  that  portion  intercepted  be- 
tween the  pubic  eminence  and  anterior  part  of  the  tuberosity  of  the 
ischium  in  front,  and  the  edge  of  the  sacrum  behind.  It  presents 
superiorly  and  anteriorly  the  acetabulum  formed  by  the  proportions 
of  the  several  bones  already  enumerated ; the  free  border  of  this  ca- 
vity not  exhibiting  an  horizontal  plane,  but  being  prominent  supe- 
riorly opposite  the  ala  of  the  ilium;  depressed  posteriorly  at  the 
junction  of  the  ischium  with  the  last-named  bone;  again  prominent 
opposite  the  tuberosity;  excavated  into  a deep  notch  at  the  thyroid 
oramen;  elevated  at  the  pubic  eminence,  and  again  depressed  a little 
posterior  to  this  process.  The  acetabulum  is  a deep  and  cup-like  con- 
cave depression,  covered  with  cartilage  of  incrustation,  except  inte- 
riorly and  internally  opposite  the  notch,  where  it  is  completely  de- 
ficient ; tins  deficiency  constituting  about  one-fourth  of  the  whole 
and  in  figure  resembling  the  ace  of  spades,  while  the  aspect  of  the 
n ho  e cavity  is  downwards,  forwards,  and  outwards,  to  articulate  with 
he  head  of  the  femur.  Below  and  behind  the  acetabulum,  we  have 
. 6 tu.b™ty,  a well-marked  process,  which  supports  the  body  when 
in  a sitting  position;  it  is  exceedingly  rough  in  its  character  for  the 
attachment  of  those  muscles  already  mentioned  in  the  description  of 
the  separate  bone.  Behind  the  tuberosity,  is  the  excavation  for  the 
esser  sciatic  notch,  which  is  converted  into  a foramen  by  the  Greater 
sciatic  ligament  passing  over  it,  the  foramen  so  formed  befng  traversed 

, 1 “ 6 Posteriorly  is  the  greater  sciatic  notch,  bounded 

been  already  noticed  in  the  description  of  the  sacrum  and  ™ S 
requires  no  further  comment,  and  it  therefore  onl~  TyX’ 
to  offer  a few  remarks  with  respect  to  the  pelvis  in  'i""-"  {°r  US> 
when  it  presents  the  following  peculiarities  It  is  , i 7 infanc3r> 
M«e,  its  superior  aperture  looking  a most'toec  v f T”  ^ 

"°  :xtre“ely  contracted  in  all  its  dimZ  0ns as to be 7 Vi 
contaming  the  bladder,  which  at  this  period  lie  n the  L * °f 
* the  abdo™.  It,  ato  litewise  M J“dLZ  £ 


48 


TEMUR. 


straight ; the  sacrum  also  straight  and  narrow,  while  the  liorizon- 
tal  rami  of  the  pubis  are  exceedingly  short,  this  latter  fact  giving 
rise  to  that  peculiar  position  of  the  acetabula,  which  at  this  early 
age  are  placed  more  anteriorly  than  they  are  in  adolescence,  being 
at  the  same  time  remarkably  shallow.  In  the  later  stage  of  li  e 
the  pelvis  again  becomes  very  oblique,  but  this  change  m posi- 
tion is  the  gradual  effect  of  that  general  debility  consequent  on 
the  impaired  vital  functions  inseparably  connected  with  our  declining 


5 FEMUR.-This  is  a long  bone,  and  the  largest  and  strongest  of  its 
class  in  the  whole  human  body;  presenting  for  examination  a head, 
neck,  oreater  and  lesser  tuberosities,  shaft,  and  two  condyles.  Com- 
mencing with  the  head,  we  find  it  to  be  globular,  forming  about 
three-fourths  of  a sphere,  and  covered  with  cartilage,  except  at  a 
a point  inferior  and  posterior  to  the  centre,  where  a deficiency  exists 
for  the  attachment  of  the  ligamentuui  teres.  An  irregular  wavy 
line  which  may  be  termed  the  anatomical  neck,  separates  it  from  « 
part  of  very  great  importance,  known  as  the  surgical  neck;  this  is 
of  a triangular  figure,  with  its  truncated  apex  above  continuous  with 
1 h eld  Cd  to  base  below  and  without,  limited  by  two  ndgea; 
Z Interior,  long,  but  badly  marked  the  mtonor  .ut^ro- 

ebauterie  line,  to  which  the  capsular  ligament  is  attached  .the  oUmr 
posterior  and  exceedingly  prominent,  the  posterior  >»t^*‘nte™ 

:;s  - 

Ss  *•  * *•  zsz 

i"y"‘:r?han  that  of  to 

„cc„;  from  the  superincumbent weight tofthe 

and  posterior  part  of  the  neck,  n trochanter,  called  the 

depression,  bounded  externally  3 1 » pnnsular  muscles  in  the 
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shape,  higher  posteriorly  than  anteriorly,  and  inclined  inwards,  so 
as  to  overlap  the  neck  ; it  is  rough  externally,  and  covered  by  a large 
bursa,  over  which  the  gluteus  maximus  glides ; while  on  its  upper 
edge  are  two  facettes,  the  more  posterior  for  the  insertion  of  the  glu- 
teus rnedius,  and  the  more  anterior  for  that  of  the  gluteus  minimus 
The  lesser  trochanter,  much  smaller  in  size  and  conical  in  shape,  is 
situated  on  the  internal  and  posterior  part  of  the  bone  on  a plane 
inferior  to  the  greater ; its  apex  is  rounded,  and  also  covered  by 
a small  bursa,  over  which  the  conjoined  tendons  of  the  psoas  and 
lliacus  glide,  to  be  inserted  into  its  root  interiorly ; anteriorly  at  its 
junction  with  the  shaft,  there  is  a rough  concave  depression,  for  the 
insertion  of  the  accessory  ligament  of  the  hip- joint,  while  posteriorly 
it  gives  origin  to  the  vastus  internus.  The  shaft  of  the  bone  is  cylin- 
drical in  shape  expanded  above  and  below,  contracted  in  the  cen- 
tre and  twisted  inwards  interiorly;  it  presents  for  examination  four 
surfaces  an  anterior,  internal,  external,  and  posterior.  Of  these 
the  anterior  convex  from  above  downwards,  and  rounded  from  side 
to  side,  but  rather  flat  superiorly  and  inferiorly,  gives  attachment  by 
ts  superior  tliree-fourths  to  the  crurams,  and  by  its  inferior  fourth 
to  the  subcrurasus.  Externally  the  bone  is  nearly  straight,  affording 
rigin  to  the  vastus  externus  for  its  whole  length,  while  internally 
it  is  concave,  and  has  the  vastus  internus  attached  to  it.  Its  posterior 
surface  a so  concave,  presents  in  its  middle  third  an  elevated  X 

zz L „ ra  aspe"'  iis  bifu/igtfo 

!h  w ’ l0Iig  °ne  externally,  which  connects  it  to  the  great  tro- 
chanter  and  a shorter  one  internally,  which  unites  it  to  the  lesser  • 

qt  le,fi!at  are  attached>  from  without  inwards,  the  vastus  exter’ 

^ ”**”>•*  «°  ««  second, 

brevis  Thp  linpi  ’ crnus,  pectineus,  and  adductor 

SngSlta PT“tS  tW0  lips; 

with  tufehort  S S Si  11““’  a”d  gI"tous 
insertion  of  thn  f . 1S’  ‘ 1e  a“or  muscle  arising  where  the 

“ ;ta  ^ ~ 

inferior  extremity  IikTwTi  bifoletl  . f"3  maS“us-  Ib> 

rough,  and  well-marked,  terminal  aTae  t”0*!  ““ 

giving  attachment  to  the  vastus  externus  ,,1“'°  “'“'t1'-,  and 
n»l,  only  visible  above  and  Ho“tt  “ t f ^ 

femoral  artery  to  glide  over  it  .,,,,1  ’ • mqot  in  .tlie  centre  for  the 

connected  to  it  the  vastus  internus  mid  adduct"6  U‘UOr  condyIe,  has 
mner  side  of  the  linea  aspera  a little  h TX  m^nua'  At  the 
is  seen  the  large  hole,  °f 

artery  to  enter,  taking  a direction  ,1T  , ’ ! the  nutntious 

lower  part  of  the  femur  continue,  to  inSo XS.  tm  « 
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terminates  in  the  two  condyles ; it  becomes  exceedingly  cellular  in 
structure,  broad  and  concave  anteriorly,  perforated  by  several  fora- 
mina, and  sometimes  covered  with  a bursa,  over  which  the  sub- 
crurseus  glides.  Posteriorly,  it  is  flattened  and  triangular  in  figure, 
corresponding  to  the  popliteal  region,  and  presenting  two  roughened 
spaces  immediately  above  each  condyle,  for  the  origin  of  the  plan- 
tains and  outer  head  of  the  gastrocnemius  externally,  and  for  the 
inner  head  of  the  latter  muscle  internally,  while  on  its  outside  and 
its  inside,  where  it  is  still  much  expanded,  it  is  covered  by  the  apo- 
neurosis of  the  two  vasti.  The  two  condyles  which  occupy  the  infer- 
ior extremity  of  the  femur,  are  extremely  large  and  prolonged  back- 
wards, separated  from  each  other  by  a depression  in  front  the  inter- 
condyloid  space,  which  is  broad,  concave,  and  covered  with  cartilage 
for  articulation  with  the  patella  ; a similar  space,  the  posterior  inter- 
condyloid,  likewise  exists  posteriorly,  but  much  deeper  and  nar- 
rower, not  covered  with  cartilage,  and  iu  the  natural  condition  o 
the  parts  filled  with  fat,  affording  insertion  to  the  crucial  and  mu- 
cous ligaments.  On  contrasting  the  two  condyles  with  each  otliei, 
they  are  found  to  present  the  following  differences ; the  internal 
is  thinner,  longer,  and  proceeds  much  farther  backwards  ; while 
the  external  is  much  thicker,  advances  prominently  forwards,  and  is 
covered  with  cartilage  much  higher  up.  On  the  outer  side  of  the 
last  named,  interiorly  and  posteriorly,  is  situated  a small  eminence 
for  the  attachment  of  the  external  lateral  ligament,  and  beneath  it  is 
a groove  for  the  origin  of  the  poplitmus  muscle,  while  internally  it  is 
rouo-h  for  the  insertion  of  the  anterior  crucial  ligament.  A much 
larger  tubercle  is  visible  on  the  inner  side  of  the  internal  condyle, 
and  to  it  is  attached  the  adductor  magnus  above,  and  the  interna 
lateral  ligament  below,  while  its  outer  surface  is  also  rough  for  the 
insertion  of  the  posterior  crucial  ligament.  _ . . 

The  femur  articulates  with  three  bones,  viz.,  the  os  innominatum 
above,  and  the  tibia  and  patella  below,  and  is  developed  from  five 
points  of  ossification,  of  which  three  are  primitive ; one  for  the  shaft, 
apparent  about  the  sixth  week;  one  for  the  lower  portion  visible 
about  a fortnight  before  birth;  and  one  for  the  head,  which  is  not 
developed  till  a year  after  birth.  The  two  ^“^y ^pointe 
are  for  the  greater  and  lesser  trochanters  ; that  for  the  first ) making 
its  appearance  about  the  fourth;  and  that  for  the  second  about  the 
twelfth  year.  All  those  separate  points,  are  united  about  the  ace 

There  are  certain  modifications  existing  in  the  upper  part  of  the 
femur,  dependent  on  both  sex  and  age,  to  which  it  is  necessary  to 
make  a brief  allusion.  Thus  in  the  fmtal  bone,  the  neck  is  a mere 
extension  of  the  shaft,  both  forming  nearly  a continuous  line;  while 
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in  the  female,  on  the  contrary,  it  is  longer,  narrower,  and  placed 
more  at  a right  angle  with  the  shaft ; in  old  age  it  is  shortened 
considerably,  is  much  weaker,  and  as  in  the  female,  springs  at  nearly 
a right  angle  from  the  bone.  When  we  make  a longitudinal  section 
of  the  neck  of  the  femur,  we  observe  that  it  is  cellular  in  its  character ; 
except  interiorly,  where  a dense  arch  of  compact  tissue  passes  upwards 
and  inwards  to  the  head.  In  old  age,  from  the  effects  of  interstitial 
absorption,  a change  takes  place  which  enlarges  the  cells,  and  at  the 
same  time  renders  the  compact  tissue  more  porous,  producing  that 
liability  to  fracture,  so  peculiar  to  this  period  of  life,  the  result  in 
fact  of  diminished  cohesion. 

, PATELIjAj  or,  as  it  is  sometimes  called,  Rotula,  from  being  developed 
m the  tendon  of  the  rectus  muscle,  belongs  to  the  class  of  sesamoid 
bones,  though  it  may  be  said  to  differ  from  sesamoid  bones  o-enerally 
both  from  its  greater  size,  and  from  its  being  found  on  the  angle  of 
extension,  and  not  of  flexion,  as  the  others  of  the  same  description 
invariably  are.  In  its  outline  it  is  heart-shaped,  presenting  for  ex- 
amination an  anterior  and  posterior  surface,  an  internal  and  external 
margin,  with  a base  and  apex.  The  anterior  surface,  rough,  convex 
and  marked  by  a number  of  vertical  lines  or  stride,  is  covered  by  a 
denSe  fibrous  structure,  derived  from  the  tendon  of  the  rectus,  and 
fascia  lata  of  the  thigh;  while  the  posterior,  has  a vertical  ridge  in 
the  centre,  corresponding  to  the  trochlea  of  the  femur,  and  dividing 

Wev  7°  Pf0rtlw’  b0t!1  C°Vered  Wlth  cartilaSQ;  the  external,  the 

° , to  artlculate  Wlt!>  the  outer  condyle;  and  the  internal  the 

"T*"?*  <*.  i-ner.  Its  base  which  Uto-Bed 

upwards  is  flattened  and  thick,  affording  attachment  to  the  rectus 

amentum  nib  ^ T i ^ iS  tm’ned  dow™ds  has  the  lig- 
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are  convex  and  sharp,  and  give  insertion,  the  one  to  the  vastus  in 
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more  circular  in  figure,  and  looks  upwards,  backwards,  and  outwards. 
These  articular  facettes  are  deepened,  for  the  reception  of  the  condyles 
of  the  femur,  by  the  semilunar  cartilages  which  surround  them,  and 
are  separated  from  each  other,  by  an  irregular  crest  of  bone,  extending 
from  before  backwards,  and  inclined  upwards  and  inwards,  termed 
the  spine  ; anterior,  and  posterior  to  which,  is  a pit  or  depression  for 
the  attachment  of  the  crucial  ligaments,  and  cornua  of  the  semilunar 
cartilages.  The  anterior  part  immediately  below  the  head  of  the  bone 
is  of  a triangular  shape,  with  the  base  above  and  apex  below;  the  latter 
formed  by  an  elevated  process  called  the  tubercle,  into  which  the 
ligamentum  patellae  is  inserted  ; the  surface  alluded  to,  being  rough, 
and  perforated  by  several  foramina  for  the  nutritious  vessels  to  enter, 
while  it  corresponds  to  the  Haversian  gland,  which  separates  it  from 
the  ligamentum  patella.  The  posterior  part  on  the  other  hand  le 
flattened  • and  covered  by  the  ligamentum  posticum  of  Winslow  Pos- 
teriorly and  externally,  we  observe  a circular  facette  lookmg  dowm 
wards'  backwards,  and  outwards,  to  articulate  with  the  fibula;  and 
S more  fnteriorlV  a rough  .pare,  for  the  insertion  of  the  second  slip 
of  the  external  lateral  ligament;  while  on  the  inner  part  may  be 
observed  a deep  channel  or  groove,  leading  from  behind  forwards 
for  the  tendon  of  the  semi-membranosus,  this  muscle  being  attache 
to  its  aZior  and  lateral  part,  immediately  beneath  the  « 
lateral  ligament.  Proceeding  now  to  the  shaft,  we  find  it  to  be 
i n'ismaticf in  shape  in  its  four  superior  fifths,  but  quadrilateral  in  1 
inferior  and  twisted  slightly  outwards.  It  accordingly  presents 
ttoeTLrgins,  viz,  an  anterior,  external,  and  internal  with  as 
three  marg  , anterior,  more  commonly  known  as 

rLTrsh“co—  above  at’  the  tnhercle  and  passing 
. wivv  line  which  is  very  sharp  m the  ceutie,  tei 

nfinatirat  the  inferior  fourth,  where  it  becomes  flattened  out  and 
m mates  at  the  in  surface  bel0w.  The  external  margin, 

gradually  lost  u the  aboVe,  a little  anterior  to 

£ ssr&iMriAa.  *■—>*  “f1  ? " 

‘^'“tth^rPTaiS  internal  malleolus,  and  gives  attenh- 

;r»«faStoft.,«g 

by  fat  the  smoothest,  being  aighUy  the  tubercle  the  sat- 

below;  into  1 L^Uittle 'lower,  and  still  more  posteriorly,  the  gra- 

tonus  is  mse  , posteriorly  the  semi-tendinosus ; 

S it  is  subcutaneous.  The  external  sur- 
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face,  concave  above,  and  convex  below,  gives  attachment  by  its  two 
superior  thirds  to  one  muscle  only,  the  tibialis  anticus ; while  the 
posterior,  comparatively  flat,  has  in  its  superior  fifth  the  popliteal 
ridge,  extending  downwards  and  inwards ; into  which,  as  well  as  into 
the  space  above  it,  is  inserted  the  muscle  of  the  same  name  ; below 
and  internal  to  this  line  .is  the  hole  for  the  nutritious  artery;  and 
for  a distance  of  two  inches  lower  than  this  point  arises  the  inner 
head  of  the  solseus,  external  and  inferior  to  which,  and  occupy- 
ing a variable  space,  is  the  origin  of  the  flexor  digitorum  communis. 
In  its  inferior  fifth,  the  bone  becomes  of  a quadrilateral  figure,  pre- 
senting four  surfaces, — an  anterior,  posterior,  external,  and  internal. 
Of  these  the  anterior  is  rounded  and  smooth,  for  the  extensor  ten- 
dons to  glide  over,  giving  attachment  by  its  inferior  lip,  to  the 
anterior  ligament  of  the  ankle  joint;  its  posterior  surface  is  much 
flatter ; and  on  it,  may  be  observed  two  remarkable  grooves,  both 
extending  downwards  and  inwards,  the  internal  exceedingly  deep 
for  the  tendons  of  the  tibialis  posticus  and  flexor  communis ; the 
external  not  so  well  marked  for  the  passage  of  the  tendon  of  the 
flexor  pollicis  longus.  The  external  surface  presents  a triangular 
notch,  with  the  base  below  and  the  apex  above,  for  the  reception  of 
the  lower  end  of  the  fibula;  while  the  internal  is  prolonged  into  a 
quadrilateral  process  known  as  the  internal  malleolus,  smooth  on  its 
inner  part  where  it  can  be  felt  beneath  the  skin  and  fascia,  covered 
with  cartilage  towards  the  joint  where  it  articulates  with  the  astra- 
galus, rough  and  prolonged  anteriorly,  for  the  attachment  of  the 
anterior  annular  ligament ; but  thicker  and  shorter  posteriorly, 
where  it  affords  insertion  to  the  posterior  annular,  and  inferior 
tibio-fibular  ligament.  The  lower  extremity  of  the  tibia  is  quadri- 
lateral in  shape,  convex  from  side  to  side,  concave  from  before  back- 
waids ; the  convexity  alluded  to  being  due  to  a ridge  which  traverses 
it  in  an  antero-posterior  direction,  dividing  it  into  two  facettes,  the 
external  of  which  is  oblong  in  shape,  with  its  long  measurement 
from  before  backwards,  while  the  internal,  more  quadrilateral,  is 
bouuded  internally  by  the  articular  surface  of  the  internal  malleolus . 
The  posterior  lip  of  bone  which  bounds  the  astragaloid  surface  of 
the  tibia  interiorly,  is  longer  than  the  anterior,  for  the  obvious  pur- 
pose of  preventing  displacement  forwards  of  the  tibia  in  profes- 
sion a movement  to  which  it  is  naturally  inclined,  while  the  position 
of  the  internal  malleolus  on  a plane  anterior  to  the  external  is  as 
obviously  calculated  to  increase  the  basis  of  support  for  the  body 
by  the  eversion  of  the  toes  thus  produced. 

The  tibia  articulates  with  three  bones  only,  viz.,  the  femur  above, 
the  fibula  laterally,  and  the  astragalus  below  ; and  is  developed 
from  three  points  of  ossification : one  for  the  shaft,  which  appears 
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about  the  sixth  week;  one  for  the  lower,  ancl  one  for  the  upper 
extremity ; both  of  the  latter  being;  -visible  from  the  first  to  the 
second  year ; a fourth  complementary^point  occasionally  may  exist 
for  the  tubercle.  The  union  of  all  these  several  parts  is  not  com- 
pleted till  the  twentieth  or  twenty-first  year. 

Fibula. — Is  the  most  slender  of  all  the  long  bones,  and  placed  in 
the  leg,  not  for  the  purpose  of  bestowing  support,  but  to  afford  a 
broader  basis  for  the  attachment  of  muscles,  and  to  complete  that 
peculiar  mortice-joint  of  which  the  ankle  presents  an  example.  Like 
all  others  of  the  same  class,  it  may  be  divided  into  a shaft,  an  upper 
extremity  called  the  head,  and  a lower  termed  the  external  malleolus. 
In  directing  our  attention  to  the  head,  we  find  it  to  be  of  a conical 
fio-ure  presenting  superiorly  and  posteriorly,  a pointed  process,  into 
which  is  inserted  the  tendon  of  the  biceps,  and  the  external  lateral 
ligament;  while  internally  and  anteriorly  it  is  covered  with  carti- 
lage, and  looks  upwards,  forwards,  and  inwards,  to  articulate  with 
the  tibia,  being  rough  anteriorly  and  posteriorly  for  the  attachment 
of  the  tibio-fibular  ‘ligaments.  The  shaft,  irregularly  prismatic  in 
shape,  presents  an  anterior  well-marked  edge,  which  gives  attachment 
to  the’intermuscular  septum  placed  between  the  muscles  connected  to 
the  external  and  anterior  part  of  the  bone ; it  stretches  from  the  neck 
above  down  to  within  two  or  three  inches  of  the  malleolus,  where 
it  bifurcates  into  two  ridges,  one  of  which  forms  the  anterior,  and 
the  other  the  posterior  boundary  of  that  process.  The  internal  mar- 
gin also  prominent,  but  deficient  in  its  superior  and  inferior  fifths 
affords  attachment  to  the  interosseous  ligament ; while  the  external 
may  be  said  to  exist  only  in  its  inferior  four-fifths,  and  has  connected 
to  it  the  deep  fascia  of  the  leg.  Of  its  three  surfaces,  one  is  internal 
and  anterior,  concave,  and  traversed  from  above  downwards  by  a 
vertical  ridge  that  divides  it  into  two  parts;  to  tins  surface  is  at- 
tached for  its  three  superior  fourths  the  extensor  digitorum  com- 
munis- for  its  middle  third,  but  on  a plane  posterior  to  the  last, 
the  extensor  pollicis;  and  for  its  inferior  half,  but  anterior  to  the 
other  two,  the  peromeus  anticus.  The  external  surface,  roundel 
and  slightly  convex,  gives  origin  by  its  upper  third  to  the  peronams 
loirnis,  immediately  below  it  to  the  peronams  brevis,  while  still 
lower  down  the  bone  is  subcutaneous.  The  posterior  surface  con- 
tracted above,  expanded  in  the  centre,  and  again  constricted  below, 
lias  connected  to  it  the  long  head  of  the  soheus  superiorly ; toils 
inner  margin  for  a great  part  of  its  length,  the  tibialis  posticus,  and 
more  externally  for  its  inferior  two-thirds,  the  flexor  pollicis longus. 
The  lower  part  of  the  bone  gradually  expands  into  a process  called 
the  external  malleolus,  which  is  of  conical  shape  with  the  point  of 
the  cone  turned  downwards  and  backwards;  it  is  thick,  loundu, 
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;md  subcutaneous  externally,  and  fitted  closely  into  the  groove  of 
the  tibia  internally  and  superiorly,  but  flattened  and  covered  with 
cartilage  lower  down,  where  it  articulates  with  the  outside  of  the 
astragalus ; its  anterior  border  comparatively  sharp  and  prominent 
affords  attachment  to  the  anterior  slip  of  the  external  lateral  and 
anterior  annular  ligaments,  while  its  inferior  posterior  is  tirSad  and 
grooved  for  the  tendons  of  the  peronsei ; its  extremity,  sharp  and 
pointed,  gives  origin  to  the  posterior  slip  of  the  external  lateral  liga- 
ment; it  is  hollowed  out  internally  for  the  middle  slip  of  the  same 
ligament,  while  it  is  subcutaneous  externally. 

The  fibula  articulates  with  two  bones  only,  the  tibia  and  astragalus, 
and  is  developed  from  three  points  of  ossification,  viz.,  one  for  the 
shaft  which  is  visible  about  the  seventh  or  eighth  week,  one  for  the 
upper  portion,  which  appears  about  the  fifth  year,  and  one  for  the 
lower  extremity,  which  may  be  seen  about  the  second  ; the  whole 
becoming  united  from  the  twentieth  to  the  twenty-fifth  year. 

The  Foot. — This  portion  of  the  skeleton,  exactly  as  in  the  hand, 
is  composed  of  several  bones  of  different  sizes,  united  firmly  to  each 
other  by  powerful  ligaments  ; but  as  it  is  destined  to  support  the 
weight  of  the  whole  trunk,  it  is  natural  to  expect  that  the  osseous 
paids  entering  into  its  formation  should  be  on  a much  larger  and 
stronger  scale  than  those  in  the  hand,  the  function  of  which  is  simply 
prehension.  To  adapt  the  hand  to  this  office  we  accordingly  find 
that  the.  phalanges  are  exceedingly  long,  while  in  the  foot  they  are 
comparatively  short ; the  contrast  still  continues  in  the  metacarpal 
and  metatarsal  bones,  but  in  a reversed  manner,  those  of  the  hand 
being  remarkable  for  their  shortness  and  lightness,  while  the  others 
aie  lengthened  and  strong,  for  supporting  the  body  and  enabling  us 
to  maintain  with  security  the  upright  position.  But  it  is  in  the 
carpus  of  the  one,  and  the  tarsus  of  the  other  that  the  most  striking 
difference  may  be  observed,  the  bones  of  the  first  being  remarkable] 
with  one  single  exception,  for  their  diminutive  size  and  for  the  deli- 
cacy  of  their  contiguous  surfaces ; while  those  of  the  second  are  as 
distinguished  for  their  magnitude,  and  for  the  broad  facettes  by 
which  they  are  united  to  each  other. 

Anatomists  have  divided  the  foot  into  three  distinct  parts  viz 
the  tarsus,  comprising  the  astragalus,  os  calcis,  navicular  or  scaphoid’ 
cuboid,  and  three  cuneiform  bones ; the  metatarsus  consists  of  five 
distinct  bones ; and  the  phalanges  of  fourteen,  the  great  toe,  like 
the  thumb,  being  deficient  in  one.  We  shall  now  proceed  to  de- 
scribe each  in  the  same  order  as  we  have  enumerated  them,  com- 
mencing with  the  astragalus. 

and  irn1GALiUfr?el,°llgS-t0  ,the  CksS  °f  rouud  or  Regular  bones, 
and  is  placed  the  highest  in  the  tarsus.  In  shape  it  is  rather  cuboid, 
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and  presents  for  examination  two  surfaces,  a superior  and  inferior ; 
two  sides,  an  internal  and  external ; and  two  extremities,  an  ante- 
rior and  posterior.  On  examining  its  superior  surface  we  observe 
on  it  a large  facette,  covered  with  cartilage,  looking  upwards,  back- 
wards, and  inwards  ; convex  from  before  backwards,  and  concave 
from  side  to  side  ; limited  behind  by  a superficial  groove,  to  which 
is  attached  a thin  layer  of  areolar  tissue,  by  some  described  as  the 
posterior  ligament  of  the  joint;  bounded  anteriorly,  by  a depression 
much  broader,  termed  the  neck,  which  is  perforated  by  several  fora- 
mina for  the  nutritious  vessels,  and  affords  insertion  to  the  antei’ior 
ligament,  and  also  by  its  outer  edge  to  the  anterior  slip  of  the  ex- 
ternal lateral ; internally  and  externally  it  is  circumscribed  by  two 
elevated  lips  of  bone,  that  on  the  outer  side  being  the  more  promi- 
nent, and  the  whole  facette,  much  wider  in  front  than  behind,  articu- 
lates with  the  lower  extremity  of  the  tibia.  The  inferior  surface  of 
the  bone,  larger  than  the  superior,  is  marked  by  two  facettes ; one 
posterior  and  external,  oval  in  shape,  concave,  looking  downwards, 
forwards,  and  inwards ; the  other  anterior  and  internal,  likewise  of 
an  oval  figure,  and  slightly  convex,  looking  directly  downwards,  and 
much  smaller  than  the  other,  both  covered  with  cartilage  to  articu- 
late with  corresponding  surfaces  on  the  os  calcis ; a deep  sulcus 
leading  from  within,  forwards,  and  outwards,  much  more  expanded 
externally  than  internally,  separates  them,  and  gives  attachment 
to  the  powerful  interosseous  ligaments  that  unite  the  bones  toge- 
ther. The  external  margin,  very  irregular  in  its  character,  presents 
an  articulating  surface  for  the  external  malleolus,  triangular  in 
shape,  with  the  base  above  and  .apex  below ; concave  from  above 
downwards,  and  slightly  convex  from  before  backwards ; while 
anteriorly  it  is  scooped  out,  and  forms  a deep  depression,  corre- 
sponding to  the  side  of  the  neck  of  the  bone.  The  facette  on  the 
internal  margin,  for  the  internal  malleolus,  differs  both  in  size  and 
shape  from  the  preceding,  being  much  smaller,  auricular  in  form, 
and  a little  convex ; it  is  bounded  below  by  a wavy  groove,  studded 
with  foramina  for  the  entrance  of  the  nutritious  vessels  ; in  front  it 
becomes  directly  continuous  with  the  neck,  while  below  and  behind 
it  is  the  ridge  for  the  insertion  of  the  posterior  portion  of  the  inter- 
nal lateral  ligament.  The  anterior  extremity  of  the  bone  presents  a 
well-marked  convex  process,  called  the  head,  forming  about  onerthird 
of  a sphere,  but  ov;il  in  shape,  long  from  above  and  without,  dow  u- 
wards  and  inwards,  and  covered  with  cartilage  to  articulate  with  the 
scaphoid,  while  its  posterior  extremity  terminates  in  a well-marked 
tubercle,  internal  to  which  is  a deep  groove,  directed  downwards 
and  inwards,  through  which  the  tendon  of  the  flexor  pollicis  glides. 

The  astragalus  articulates  with  four  bones,  viz.,  the  tibia  above 
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and  internally,  the  fibula  externally ; the  os  calcis  below,  and  the  sca- 
phoid in  front.  It  should,  however,  be  recollected  that  it  has  six 
facettes,  as  both  the  tibia  and  os  calcis  unite  with  it  at  two  distinct 
points. 

Os  Calcis.  This  likewise  belongs  to  the  class  of  round  bones, 
is  the  largest  of  all  those  constituting  the  tarsus,  and  lies  immedi- 
ately  inferior  to  the  last  described.  It  is  of  an  oblong  shape,  pre- 
senting four  surfaces  ; a superior,  inferior,  external,  and  internal ; 
and  two  extremities,  an  anterior  and  posterior.  The  superior  sur- 
face, for  its  two  anterior  thirds,  is  marked  by  two  facettes  to  articu- 
late with  those  of  the  astragalus ; one  anterior  and  internal,  sup- 
ported by  a peculiar  process,  the  sustentaculum  tali,  oval  in  shape 
and  concave ; the  other  larger,  of  the  same  figure,  but  convex,  both 
covered  with  cartilage,  and  separated  by  a sulcus,  shallower  than  that 
which  we  observe  on  the  astragalus  for  the  interosseous  ligaments ; 
while  farther  back  the  bone  is  prolonged  into  a process,  called  the 
calx,  or  heel.  The  inferior  surface,  comparatively  narrow,  presents 
behind,  two  tubercles  for  the  origin  of  the  strong  plantar  fascia,  and 
first  layer  of  plantar  muscles,  viz.,  the  abductor  pollicis  internally 
the  abductor  minimi  digiti  externally,  and  the  flexor  digitorum 
brevis  m the  centre.  As  we  proceed  still  forwards,  we  find  the  bone 
becoming  rough  and  rounded,  giving  attachment  on  either  side  to 
• le  forked  head  of  the  musculus  accessorius,  and  between  them  to 
he  superficial  portion  of  the  calcaneo-cuboid  ligament;  while  still 
more  anteriorly , there  is  another  tubercle,  but  badly  marked,  to  which 
is  connected  the  deeper  portion  of  the  calcaneo-cuboid  ligament,  and 
outer  head  of  the  flexor  pollicis  brevis.  The  external  surface  is 

centrp  bl'  mi’r<Jw  anteri°rly,  having  a little  behind  its 

centre  a tubercle  for  the  insertion  of  the  middle  slip  of  the  external 

lateral  ligament  a superficial  groove  being  occasionally  visible  at  the 
same  point  for  the  peronan  tendons,  while  all  the  remainder  of  it  is 
subcutaneous.  The  internal  surface  presents  a well-formed  arch 
constituted  principally  by  the  sustentaculum,  the  inner  margin  of 
whmh  is  grooved  ; into  the  lips  of  this  groove  is  inserted  tlnf  mif 
dle  slip  of  the  internal  lateral  ligament,  while  over  ifs  in«ow-; 
the  tendons  of  the  tibialis  posticus,  and  flexor  digitorum  communes 
ghde  to  their  insertion  By  the  junction  of  this  process  with  the  side 
of  the  bone,  a deep  sulcus  is  formed,  continuous  with  the  groove  on 

fleLbaClV  i °f  t ie  aStragaluS;  through  this  the  tendon  of  the 
“1S  l0ngus  with  t]ie  posterior  tibial  artery,  veins 

and  nerve  lying  immediately  internal  to  it.  Directing  now  L!  ! ’ 
tention  to  the  posterior  extremity  of  the  bone  wo  finrf  it  i v,  , 
in  %ure  and  convex,  smooth  above There  a bui ° 

™e„  interiorly,  *re  th=  t.n.,0  Ac  Ji^n^t^- 


58 


FOOT. 


serted  into  it.  Its  anterior  extremity  on  the  other  hand  is  much  more 
contracted  in  size  and  covered  with  cartilage,  is  concave  from  above 
downwards,  convex  from  side  to  side,  and  cut  off  obliquely  from 
without  backwards  and  inwards,  for  articulation  with  the  cuboid. 

The  os  calcis  articulates  with  two  bones  only,  viz.,  above  by  two 
points,  sometimes  three,  with  the  astragalus,  and  in  front  with  the 
cuboid. 

Scaphoid.— This  bone  has  received  its  name  from  its  shape,  re- 
sembling in  some  measure  a boat  or  canoe,  but  strictly  speaking  it 
is  of  an  ovoid  figure,  broad  superiorly  and  externally,  but  narrow 
and  pointed  inferiorly  and  internally,  presenting  for  examination 
a posterior,  and  anterior  surface,  with  a circumference.  Of  these,  the 
posterior  surface,  is  oval  and  slightly  concave,  and  covered  with  car- 
tilage to  receive  the  head  of  the  astragalus;  while  the  anterior  is 
irregularly  convex,  and  marked  by  three  facettes,  of  which  the  in- 
ternal is  the  largest  and  triangular  in  shape,  with  the  apex  above, 
the  base  below,  and  convex  from  above  downwards,  for  articulating 
with  the  internal  cuneiform.  The  second  or  middle,  is  also  triangular, 
but  its  base,  which  is  situated  superiorly,  is  broader  than  that  of 
the  first ; it  is  also  shorter  from  above  downwards,  not  so  convex, 
and  unites  with  the  middle  cuneiform ; while  the  third  or  external  is 
similar  to  the  last  described  in  appearance,  but  intermediate  in  size 
between  it  and  the  first ; it  articulates  with  the  external  cuneiform. 
If  we  look  now  to  the  upper  part  of  the  circumference  we  will  find 
it  to  be  rough  and  convex,  for  the  attachment  of  the  dorsal  ligaments 
connecting  it  to  the  adjacent  bones;  the  internal  surface  is  much 
flatter,  and  gives  insertion  to  the  anterior  slip  of  the  internal  lateral 
limiinent,  while  the  external  sometimes  presents  an  articular  facette 
for  the  cuboid,  but  this  is  not  always  manifest,  Inferiorly  and 
internally,  the  bone  terminates  in  a sharp-pointed  process,  for  the 
attachment  of  the  tibialis  aataffla,  and  calcaneo-scaphoid  ligament 

The  scaphoid  articulates  with  four  bones  as  the  rule,  viz.,  the 
astragalus  posteriorly,  and  the  three  cuneiform  anteriorly;  occa- 
sionally also  with  the  cuboid.  . 

The'Cuboid—  Situated  on  the  outside  of  the  foot,  very  thick  and 
massive  as  contrasted  with  the  preceding,  like  it  also  presents  for 
description  two  surfaces— a posterior  and  an  anterior,  with  a cir- 
cumference. Commencing  with  the  posterior  surface,  it  exhibits 
an  articular  facette  for  the  os  calcis,  covered  with  cartilage,  convex 
from  above  downwards,  and  concave  from  side  to  side ; while  the 
anterior,  cut  ofF  obliquely  from  within,  backwards  and  outwards,  has 
on  it  two  facettes,  separated  by  a slight  vertical  ridge,  the  interna  , 
oval  from  above  downwards,  and  slightly  concave,  for  articulation 
with  the  extremity  of  the  fourth  metatarsal  bone ; the  external, 
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larger,  rounder,  and  flatter,  and  cut  off  obliquely,  so  as  to  form  an 
obtuse  angle  with  the  preceding,  for  uniting  with  the  fifth.  The 
upper  part  of  its  circumference,  irregularly  quadrilateral  and  rough, 
broad  internally,  constricted  externally,  has  attached  to  it  the  dorsal 
ligaments  for  the  contiguous  bones,  and  gives  origin  to  a slip  of  the 
extensor  brevis ; the  external  very  short  from  before  backwards, 
has  on  it  the  commencement  of  the  groove  for  the  tendon  of  the 
peromeus  longus ; the  inferior  presents  anteriorly,  the  continuation 
of  this  groove  for  the  peroneal  tendon,  directed  forwards  and  inwards, 
while  more  posteriorly  it  is  quadrilateral,  elevated,  and  covered  with 
cartilage,  affording  attachment  to  the  two  portions  of  the  calcaneo- 
cuboid ligament,  and  insertion  to  a slip  of  the  tibialis  posticus  ; in- 
ternally the  bone  becomes  more  expanded,  its  two  anterior  thirds 
being  covered  with  cartilage,  to  articulate  with  the  external  cunei- 
form, while  a facette  is  sometimes  visible  on  its  posterior  third, 
where  it  is  in  contact  with  the  scaphoid,  but  this  is  not  invariably 
the  case. 

The  cuboid  articulates  wffth  four  bones,  occasionally  with  five, 
viz.,  the  os  calcis  posteriorly;  the  fourth,  and  fifth  metatarsal  bones 
anteriorly  ; and  the  external  cuneiform  and  sometimes  the  scaphoid 
internally. 


Internal  Cuneiform.  Triangular,  with  the  base  interiorly,  and 
apex  superiorly,  presents  for  examination  a posterior  and  anterior 
extremity,  an  internal  and  external  surface,  and  a superior  and 
inferior  margin.  Of  these,  the  posterior  extremity  is  marked  by  an 
ovoid  facette,  wider  below  than  above,  concave,  and  covered  with 
cartilage,  to  articulate  with  the  scaphoid,  while  the  anterior  is  like- 
wise characterised  by  one  similar  in  shape,  but  longer,  and  slightly 
concave  from  above  downwards,  and  convex  from  side  to  side  to 
unite  with  the  metatarsal  bone  of  the  great  toe;  the  internal  surface 
rather  quadrilateral,  flattened  and  rough,  gives  attachment  by  its 
margins  to  ligaments  which  connect  it  to  the  adjacent  bones  and 
towards  its  anterior  and  inferior  part  to  the  tendon  of  the  tibialis 
anticus  ; externally  it  presents  two  facettes,  separated  by  a slight 
ridge,  the  posterior  triangular,  for  uniting  with  the  middle  cunei- 
form, and  the  anterior,  more  oval,  for  the  side  of  the  metatarsal  bone 
of  the  second  toe;  superiorly  it  is  sharp,  and  convex  where  it  enters 
into  the  formation  of  the  arch  of  the  foot,  while  interiorly  it  is 
broad  and  expanded,  presenting  towards  its  anterior  part  a tubercle 
for  the  attachment  of  the. tibialis  posticus;  a few  fibres  of  the 
peroiueus  longus  are  likewise  inserted  into  its  outer  edmi. 

The  internal  cuneiform  articulates  with  four  bones  &vlz  the 

1’  !“!  the  tot  metatarsal  b„„e  anSr™\nd  the' 

middle  cuneiform,  and  second  metatarsal  bone  externally! 
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Middle  Cuneiform. — Nearly  of  the  same  shape  as  the  last,  but 
much  smaller,  while  its  base,  which  is  turned  upwards,  is  nearly 
a perfect  quadrilateral.  It  presents,  like  the  preceding,  a posterior 
and  anterior  extremity,  an  internal  and  external  suiface,  with  a 
base,  and  an  apex.  On  the  posterior  extremity,  may  be  observed  a 
facette,  broad  above,  narrow  below,  covered  with  cartilage,  for 
articulation  with  the  scaphoid,  while  on  the  anterior  is  another  of 
the  same  shape,  but  slightly  convex  for  the  second  metatarsal  bone ; 
on  its  internal  side  is  a small  triangular  facette,  for  uniting  with 
the  internal,  and  on  its  outer  side  a similar  one  for  the  external 
cuneiform  bones,  both  of  these  being  of  a triangular  shape,  and 
situated  near  the  upper  margins,  while  that  part  of  the  bone  below 
them  is  very  rough,  for  the  attachment  of  ligaments.  Its  apex, 
which  presents  a sharp,  well-defined  edge,  is  situated  interiorly,  and 
is  concealed  by  the  approximation  of  the  two  bones  on  either  side, 
while  its  base,  almost  perfectly  flat,  is  rough  for  the  attachment  of 


ligaments. 

This  bone  also  articulates  with  four,  viz.,  the  scaphoid  behind, 
the  second  metatarsal  bone  in  front,  and  the  internal,  and  external 

cuneiform  bones  laterally.  . . , 

The  External  Cuneiform,  intennediate  in  size  between  the  tv  o 
last  described,  presents  for  examination  precisely  the  same  parts. 
On  its  posterior  extremity,  a plane,  oval  facette  covered  with  carti- 
lage is  visible,  for  articulation  with  the  scaphoid;  and  on  its  anterior 
another,  triangular  in  shape,  and  slightly  convex,  for  the  third 
metatarsal  bone  ; on  its  internal  surface  it  has  two,  one  posteriori} , 
for  the  middle  cuneiform,  and  one  anteriorly,  for  the  second  meta- 
tarsal bone;  while  on  its  external,  two  may  be  likewise  observed 
the  posterior,  large,  flat,  and  triangular,  for  the  cuboid ; and  an 
anterior,  much  smaller,  and  oval  in  shape,  for  the  fourth  metatarsi 
bone ; its  apex,  which  upturned  downwards,  is  more  rounded  than 
that  of  the  preceding,  affording  origin  to  one  head  of  the  flexor 
pollicis  brevis,  while  its  base,  directed  upwards  and  forming  a pait 
of  the  dorsum  of  the  foot,  is  rough  for  the  insertion  of  ligamen  . 

The  external  cuneiform  articulates  with  six  bones,  viz.,  the  sea- 
plioid  posteriorly;  the  third  metatarsal  anterioi  h , tie  st  coin  me 
tarsal,  and  midffli  cuneiform  internally  ; and  tl,e  fourth  metatareat 

and  cuboid  externally.  ? . 

All  the  tarsal  bones  just  described  are  developed  from  a sing 

point  of  ossification,  with  the  exception  of  the  os  cakis,  whic  « i. 

two,  one  of  these  being  primitive  for  the  anterior  part  of  the  bone, 
and  the  other  complementary  for  the  calx  or  heel. 

The  Metatarsal  Bones  are  five  in  number,  all  belonging  ; 
class  of  long  bones,  and  as  such  being  divided  into  two  extremi  ies 
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and  a shaft.  The  posterior  extremities  of  all  are,  generally  speaking, 
tliick  and  clubbed,  and  articulate  with  the  tarsal  bones,  while  their 
anterior,  also  expanded,  are  rounded,  to  articulate  with  each  of  the 
first  phalanges.  The  shafts  are  constricted  and  prismatic  in  shape  ; 
concave  inferiorly,  and  convex  superiorly,  with  the  sides  flattened 
and  opposed  to  each  other,  and  giving  origin  to  the  interossei  muscles. 
Regarding  what  we  have  stated  above  as  the  characters  common  to 
the  whole,  we  may  now  proceed  to  examine  the  peculiarities  which 
each  may  individually  present,  when  we  will  find  them  to  be  the 
following : — The  first  is  remarkable  for  its  greater  shortness  and 
thickness ; its  posterior  extremity  being  marked  by  a large,  oval, 
concave  facette,  for  uniting  with  the  internal  cuneiform  bone,  while 
externally  a small  articulating  surface  is  visible  on  it,  where  it  is  in 
contact  with  the  second  metatarsal  bone  ; superiorly  and  internally 
it  affords  insertion  to  the  tibialis  anticus,  and  inferiorly  and  externally 
is  a tubercle,  for  the  attachment  of  the  tendon  of  the  peronseus  longus ; 
while  all  the  rest  of  the  circumference  is  rough  for  the  ligaments 
which  connect  it  to  the  internal  cuneiform  posteriorly  ; its  shaft  is 
conspicuous  for  its  extreme  thickness,  and  its  anterior  extremity 
rounded  and  covered  with  cartilage,  to  articulate  with  the  first  pha- 
lanx, presents  on  either  side  two  well-marked  tubercles,  for  the 
attachment  of  the  lateral  ligaments  which  connect  it  to  the  latter 
bone. 

The  second  metatarsal  bone  is  distinguished  by  its  greater  length 
as  contrasted  with  the  others,  a peculiarity  resulting  from  the  manner 
iu  which  it  is  wedged  in  between  the  three  cuneiform  bones,  and 
hence  it  presents  not  only  a concave  facette  on  its  posterior  extremity, 
for  articulation  with  the  middle,  but  likewise  smaller  ones  on  each 
side,  where  it  is  in  contact  with  the  first  and  third  cuneiform  bones, 
as  well  as  those  for  the  corresponding  metatarsal  bones.  The  upper 
part  of  the  tarsal  extremity  is  broad  and  rough,  for  the  attachment 
of  ligaments,  while  its  lower  is  marked  by  a small  tubercle,  for  the 
insertion  of  an  offset  of  the  peroneal  tendon.  Its  shaft  is  thin  and 
prismatic,  and  terminates  in  a head  of  the  same  shape,  but  smaller 
than  that  of  the  preceding. 

The  third  metatarsal  bone,  shorter  than  the  last,  has  one  facette 
only  posteriorly,  which  is  triangular,  but  nearly  flat,  for  articulation 
with  the  third  cuneiform  bone : with  one  on  either  side  for  the  ad- 
jacent metatarsal  bones,  its  upper  surface  being  broader,  and  the 
lower  sharper,  than  those  of  the  preceding  ; the  one  giving  attach- 
ment to  the  dorsal  ligament,  and  the  other  to  the  pjantar,  as  well 
as  to  some  fibres  of  the  tendon  of  the  tibialis  posticus.  Its  shaft  and 
head  present  no  marked  difference  from  those  of  the  preceding. 

The  fourth  metatarsal  bone  is  about  the  same  length  as  the  last,  but 
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rather  more  slender,  and  on  it  we  may  observe  two  facettes  poste- 
riorly ; one  quadrilateral  in  shape,  flat,  but  rounded  below,  to  arti- 
culate with  the  cuboid,  the  other  smaller  and  more  oblong,  to  unite 
withXhe  external  cuneiform  bone,  while  it  also  presents  the  small 
articulations,  internally  and  externally,  for  the  adjacent  metatarsal 
bones.  Its  upper  and  lower  parts  are  both  rough  for  the  attachment 
of  ligaments,  the  shaft  and  head  being  similar  in  appearance  to  those 
of  the  preceding. 

The  fifth  metatarsal  bone  has  the  following  peculiarities  at  its 
posterior  extremity ; it  is  cut  off  obliquely  from  within  backwards 
and  outwards,  covered  with  cartilage  on  its  inner  two  thirds,  so  ak 
to  form  a triangular  facette  for  articulation  with  the  cuboid  ; and 
its  external  third  is  prolonged  backwards  and  outwards  into  a re- 
markable process  called  the  spur,  which  affords  insertion  to  the 
tendons  of  the  peronseus  brevis,  and  anticus.  On  its  inner  portion 
is  a small  facette,  where  it  is  in  contact  with  the  fourth  metatarsal 
bone,  while  its  outer  is  rough,  for  the  insertion  of  the  external  slip 
of  the  plantar  fascia.  It  is  broad  and  irregular  superiorly,  for 
the  dorsal  ligaments;  and  presents  a similar  character  interiorly, 
where  it  affords  an  origin  to  the  flexor  brevis  minimi  digiti.  The 
shaft  is  more  prismatic  in  shape  than  those  of  the  preceding,  but  in 
the  appearance  of  the  head  little  or  no  difference  can  be  observed. 

The  Phalanges,  like  those  of  the  hand,  are  fourteen  in  number, 
as  the  great  toe,  like  the  thumb,  is  deficient  in  the  second. . They  all 
belong  to  the  class  of  long  bones,  presenting  two  extremities  which 
are  very  much  expanded,  and  a constricted  sliaf t which  is  convex 
superiorly,  but  flattened  and  concave  interiorly. 

The  two  phalanges  of  the  great  toe  are  remarkable  for  their 
larger  size  as  contrasted  with  those  of  the  others,  though  they 
still  present  general  characters  precisely  similar  ; but  at  the  meta- 
carpo-phalangeal  articulation,  a sesamoid  bone  is  always  found  on 
either  side,  the  internal  affording  insertion  to  the  inner  head  of 
the  flexor  pollicis  brevis,  and  abductor  pollicis ; the  external  to  the 
adductor  pollicis,  the  transversalis  pedis,  outer  head  of  the  flexor 
pollicis  brevis,  and  slip  from  the  peronseus  longus ; while  into  the 
base  of  the  second  phalanx  interiorly  is  inserted  the  flexor  pollicis 
longus,  and  superiorly  the  extensor.  The  corresponding  rows  of  the 
four  outer  toes,  present  so  striking  a resemblance  to  those  just  de- 
scribed that  they  can  only  be  distinguished  from  each  other  by  their 
size,  as  they  imperceptibly  bqcom.e  smaller  from  the  second  to  the 
fifth ; they  are  all  excavated  posteriorly,  forming  cups  for  the  recep- 
tion of  the  heads  of  the  adjacent  bones,  while  anteriorly  they  are 
rounded  and  convex,  and  divided  on  their  under  surface  into  two 
small  condyles,  which  are  accurately  adapted  to  similar  facettes 
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on  the  contiguous  phalanges.  The  appearance  of  the  last  is  re- 
markable for  the  very  peculiar  constriction  in  its  centre,  for  the  well- 
marked  expansion  at  its  distal  extremity,  and  the  want  of  an  articu- 
lating facette.  Both  at  their  distal  and  proximal  ends,  laterally, 
ai’e  the  tubercles,  for  the  attachment  of  the  lateral  ligaments  ; while 
superiorly  they  are  invested  for  their  entire  extent  by  the  aponeu- 
rosis derived  from  the  long  extensor  tendons,  whilu  interiorly  they 
form  the  anterior  part  of  the  sheath  in  which  the  flexor  tendons 


work;  the  base  of  the  first  giving  insertion  to  the  lumbricales  and 
interossei ; the  middle  of  the  second  to  the  flexor  brevis  ; and  the 
base  of  the  third  to  the  flexor  longus. 

The  bones  of  both  the  metatarsus  and  phalanges  are  developed 
fiom  two  points  of  ossification — one  for  the  shafts,-  and  one  for  the 
posterior- extremities.  They  are  visible  at  varying  periods  before 
birth,  but  are  not  completely  united  till  the  eighteenth  or  twentieth 


year. 

The  foot,  the  great  point  of  support  of  the  entire  body,  is  remark- 
able  for  its  extreme  strength,  as  well  as  for  an  extent  of  elasticity 
w hich  imparts  a facility  of  motion  and  springiness  in  progression 
which  man  possesses  in  a very  eminent  degree.  Regarded  as  a whole  it 
is  of  a triangular  shape,  with  the  apex  behind  and  the  base  in  front- 
but  because  three  points  only  meet  the  ground  when  resting  upon 
it,  it  has  been  compared  to  a tripod  ; the  posterior  leg  being°repre- 
sented  by  the  os  calcis ; and  the  two  anterior,  externally  by  the  base  of 
the  little  toe,  and  internally  by  that  of  the  great.  Between  these 
points,  three  remarkable  arches  are  formed ; that  on  the  inside  being 
much  the  longest,  strongest,  and,  owing  to  its  curvature,  enjoying  a 
arge  amount  of  elasticity;  accordingly  we  find  that  it  is  upon  it 
f6  PnnciPal  weight  of  the  body  is  thrown  when  in  progression  the 
deep  excavation  which  here  naturally  exists  in  almost  all  individuals 
being  commonly  known  as  the  hollow  of  the  foot.  The  external 
arch  wants  the  concavity  so  obviously  to  be  observed  in  the  last 
and  is  much  shorter,  in  many  instances  presenting  almost  a plane 

tGrm  flat-f°°1ted  beiuS  ****  to  cases*  this  defcrip! 

e+  transv.erse  arch  extends  between  the  balls  of  the  great 
and  little  toe,  and  is  the  shortest  of  the  three,  but  it  is  extremely 

elastic  and  moveable,  readily  adapting  itself  to  the  inequalities 
vlnch  it  may  meet  with,  and  again  resuming  its  origLTlane 
vhere  these  cease  to  exist.  It  can  readily  be  imagined  wW  , 
dency  these  arches  must  possess  for  breaking  tlie  shocks  t ^ l m,' 

we  are  constantly  so  liable  but  of  which  it  ti°  ocks  to  which 

"*  ° tte  stock,  striking  on  tits  „s  ciicis 
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only,  and  not  on  the  arches,  is  propagated  upwards  along  the  limb, 
losing,  no  doubt,  much  of  its  intensity  at  each  joint  and  angle  of 
curvature,  but  still  being  severe  enough  to  cause  some  unpleasant 
feelings  in  the  highest  part  of  the  framework  of  the  human  skele- 
ton, and  quite  sufficient  to  make  us  aware  of  that  provident  care 
and  foresight  that  has  been  exercised  in  this  portion  of  it,  to  pre- 
serve us  from  the  more  frequent  repetitions  of  such  unpleasing  inci- 
dents. 

Directing  now  our  attention  to  the  dorsum  of  the  foot,  we  ob- 
serve that  it  is  likewise  arched,  with  the  convexity  looking  upwards, 
but  varying  in  its  intensity  essentially  in  different  individuals,  in 
Some  being  considerable,  in  others  presenting  little  or  no  elevation, 
but  being  always  higher  on  the  inside  than  on  the  outside  of  the 
foot.  It  is  interrupted  some  distance  behind  its  centre,  by  its  articu- 
lation with  the  bones  of  the  leg ; and  prolonged  behind  into  that 
peculiar  process  called  the  calx,  forming  the  arm  of  the  lever,  to 
which  the  powerful  muscles  of  the  calf  being  attached,  are  thus 
enabled  to  raise  the  body  on  the  anterior  part  of  the  foot,  thus 
bringing  into  play  the  elasticity  of  the  phalangeal  arch,  an  arrange- 
ment hitherto  but  little  noticed,  or  at  least  not  so  amply  considered 
as  its  essential  service  in  progression  would  seem  to  demand.  The 
buttresses  of  this  arch  are,  on  the  one  side,  the  distal  extremities  of 
the.  metatarsal  bones ; and  on  the  other,  the  points  of  the  toes  them- 
selves. Now,  the  latter  being  always  in  a state  of  semi-flexion, 
which  would  appear  to  be  their  natural  condition,  but  becoming 
forcibly  extended  when  the  superincumbent  weight  is  applied  to 
them,  as  promptly  endeavour  to  recover  their  original  position  when 
this  weight  is  removed,  and  hence  arises  that  springy  impetus  for- 
wards, which  even  in  walking,  every  one  must  have  experienced  for 
himself,  but  which  never  can  be  enjoyed  by  one  who  has  lost  the 
phalangeal  extremities  either  by  accident  or  disease. 


the  skull. 

We  will  now  proceed  to  examine  one  of  the  most  important  parts  of 
the  whole  skeleton— the  cranium ; but,  before  doing  so,  will  mere  \ 
state  here  that  it  is  situated  on  the  upper  part  of  the  spinal  column; 
that  it  is  of  an  irregular,  ovoid  shape,  broader  behind  than  in  front, 
and  that  it  becomes  blended  with  the  bones  of  the  face,  which  ie 
anterior  and  inferior  to  it,  reserving  the  more  general  observations 
on  it  as  a whole,  till  we  have  examined  minutely  the  several  separate 

bones  of  which  it  consists.  . , 

The  Cranium  is  formed  of  eight  bones,  four  of  which  are  sing  , 
viz.,  the  frontal,  occipital,  sphenoid,  and  ethmoid  ; and  two  double, 
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viz.,  the  parietal  and  temporal, — one  being  found  on  either  side.  All 
these  bones,  as  a rule,  belong  to  the  class  of  flat  bones,  having  as  such 
an  internal  and  external  plate,  with  an  intervening  diploe,  or  cellular 
layer.  Of  these,  the  external  is  remarkable  for  its  tenacity  of  fibre 
and  great  elasticity,  in  this  respect  contrasting  strikingly  with  the 
internal,  to  which,  owing  to  its  fragility  and  brittle  nature,  the  term 
vitreous  has  been  applied  ; and  this  not  without  just  grounds,  as  it 
is  now  a well  ascertained  fact  that  the  latter  may  be  shivered  or 
starred  from  the  effects  of  a blow,  that  may  have  caused  not  the 
slightest  perceptible  injury  to  the  former.  The  diploe,  which  sepa- 
rates the  two  plates,  is  extremely  cellular  in  its  nature,  and  is  tra- 
versed by  numerous  large  venous  vessels  which  may  be  injected" 
and  demonstrated  by  simply  rasping  away  the  external  plate — the  ' 
parietal  bone,  being  always  selected  as  the  one  best  adapted  for  show- 
ing  the  peculiarities  here  alluded  to.  With  those  brief  remarks  we 
will  proceed  to  the  description  of  the  frontal  bone. 

Frontal.— Has,  been  compared  in  shape  to  a bivalve  shell,  being 
smooth  and  externally ; but  concave  internally,  the  latter  sur- 

face berng  marked  by  prominences  and  pits  corresponding  to  the  con- 
volutions of  the  brain,  known  by  the  name  of  mamillary  elevations 
and  digital  depressions.  It  lies  the  most  anterior  and  superior  of 
all  the  other  bones,  forming  part  of  the  cranium,  forehead,  and 
01  bits,  and  in  examining  it  we  will  give  it  two  surfaces — an  exter- 
nal and  internal,  with  a circumference.  Of  these,  the  external  sur- 
face may  be  divided  into  two  parts  ; the  cranial  reaching  from  its 
margin  posteriorly,  where  it  articulates  with  the  parietal  to  the 
supra  oibital  lidges  ; and  the  orbital  extending  backwards  from  the 
last-named  point  to  its  posterior  thin  edge,  where  it  articulates  with 
the  lower  wing  of  the  sphenoid.  Directing  our  attention  first  to  the 

itTtblr  to  be  convex>  veiT  smooth,  and  covered  in 

mesial  line  ^ ^ *cciPito-froutalis  muscle;  it  presents  in  its 

-•  f an  Regular  ridge,  indicating  the  junction  of  the  two  parts 
hi0*1  composed  it  in  foetal  life,  and  terminating  below  in  a sharp 
pointed  process  called  the  spine ; on  each  side  of  this  ridge,  rather  am 
tenorly,  is  an  elevation,  corresponding  to  the  points  of  ossification  of 
he  bone  which  are  called  the  frontal  eminences;  while  below  this  it 
is  smoother  where  it  is  covered  by  the  eyebrow;  still  lower  are  the 
superciliary  arches,  prominent  at  the  extremities  but  rnnnrlo  i • n 
centre,  forming  about  one-third  of  a “Vt® 

sometimes  a complete  foramen,  at  the  junction  of  their  vmi 
the  internal  third,  tor  the  pasLge  of  {he  tpri IS  a 

rt  theta”"™ 1 “ Mna11  h°'e  'ea<l3  fr°m  *tis  ”otc>'  itto  t£  “p 

of  the Su  “ ’ ?rey“8  f “d  Ve“'.  to  ‘he  supply 

amuses.  The  superciliary  arches  are  bounded  externally  and 
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internally  by  what  are  termed  the  angular  processes ; the  external 
being  deeply  serrated  to  articulate  with  the  superior  orbital  process 
of  the  malar  bone,  a curved  ridge  being  continued  backwards  and  out- 
wards  from  this  point,  and  circumscribing  that  small  portion  of  the 
bone,  semi-lunar  in  shape,  which  enters  into  the  formation  of  the  tem- 
poral fossa,  and  gives  origin  to  the  muscle  and  fascia  of  the  same 
name ; the  internal  angular  process,  situated  on  a plaue  anterior  to  the 
preceding,  is  also  very  rough,  and  articulates  above  and  in  front  with 
the  nasal  bbnes,  and  a little  farther  back  with  the  nasal  process  of  the 
superior  maxillary ; to  these  on  each  side  are  attached  the  orbicularis 
palpebrarum  and  corrugator  supercilii.  Separating  the  two  mtema 
angular  processes,  a prominence  appears  in  the  mesial  line  called 
spine ; this  is  of  variable  length  in  different  individuals,  and  is  s ightly 
curved  downwards  and  forwards,  giving  support  to  the  small  nasal 
bones  already  alluded  to.  On  either  side  of  the  spine,  but  a little 
above  it,  are  the  frontal  sinuses,  small,  and  occupying  a posi- 
tion between  the  internal  and  external  plates  of  which  the  bone 
composed,  well  marked  in  the  adult  an  agec,  11  ^ . 

foetal  life.  If  we  now  turn  to  the  orbital  portion  of  th  , 
will  find  that  it  curves  backwards  and  downwards,  forming  near  y 
right  angle  with  the  cranial.  It  consists  of  two  distinct  pla  , 
triangular  in  shape,  with  the  base  anteriorly  formed  by  the  supeic  - 
liary  arches  and1  apex  posteriorly  and  internally;  they  are  concave 
LTsLotl  forming  the  upper  wall  of  th,  orbit,  looking  downwards 
and  forwards,  and  presenting  a deep  depression  externally  ™d  an- 
teriorly for  the  lachrymal  gland,  while  a small  spiculum  of  bone 
sometimes  merely  cartilage  for  the  pulley  of  *e  “peno^obhq^m 
situated  near  its  internal  and  anterior  part.  The  orbital 
are  extremely  thin,  and  separated  from  each  othe  y • " 

interval,  which  is  filled  up  in  its  natural  condition  by  the  ci 
plate  of  the  ethmoid,  and  hence  called  the  ethmoidal  notch J the 
sides  of  this  notch  are  cellular  anteriorly,  where  ^ey  cornmumca^ 
with  the  frontal  sinuses  ; but  rough  postenoi  y,  J*  1 f J J-  by 

slight  rounded  depressions, 

their  junction  with  the  ossa  plana  of  t transmitting  the 

anterior  and  posterior  orbital  f0^^6^  the  ophthalmic,  and 
anterior  ethmoidal  artery,  an  « ‘ rterv  only  The  posterior  mar- 
the  latter  the  posterior  etlii Tjffofftn  its  upper  surface  internally 
gin  of  the  orbital  plate  is  bevelee  .,  un(jer  surface 

to  support  the  lesser  wing  of  the  sphenoj  ; of  the 

externally,  to  rest  upon  its  gr  > ° serrated  and  articu- 

circumference  of  the  frontal  bone  is  L such  a 

latcs  for  its  whole  extent  with  the  turil  over- 

manner  that  while  it  overlaps  them  superiorly,  it  is  m 
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lapped  by  them  interiorly,  constituting  what  is  termed  the  coronal 
suture. 

Turning  now  to  the  internal  surface  of  the  bone,  it  will  be  found 
deeply  concave  and  uneven,  owing  to  the  depressions  and  elevations 
already  alluded  to.  At  its  most  anterior  part,  and  in  the  mesial 
line,  we  observe  a hole,  but  sometimes  imperfect,  under  the  latter 
circumstances  being  completed  by  the  ethmoid ; this  is  the  foramen 
eoecum,  forming  a communication  between  the  nose  and  the  great 
longitudinal  sinus.  Passing  upwards  and  backwards  from  this  point 
a ridge  is  observed  which,  after  proceeding  for  a short  distance, 
bifurcates,  leaving  a groove  for  the  attachment  of  the  falx  cerebri, 
depressions  for  the  glandule  Pacchioni  being  frequently  seen  on 
either  side  of  it.  The  upper  part  of  the  orbital  plates,  exceedingly 
. convex  and  irregular,  form  the  principal  portion  of  the  anterior 
fossie  of  the  cranial  cavity  for  the  support  of  the  anterior  lobes  of 
i the  brain. 

The  frontal  articulates  with  four  bones  of  the  head,  viz.,  the  two 
parietal,  sphenoid,  and  ethmoid ; and  with  eight  of  the  face,  viz., 
the  two  nasal,  two  superior  maxillary,  two  lachrymal,  and  two 
malar.  It  has  thirteen  processes,  viz.,  two  orbital,  two  superciliary 
aiches,  four  angular,  two  frontal  eminences,  two  temporal  ridges, 
and  one  spine.  Its  proper  foramina  are  three  in  number,  viz.,  two 
supra-orbital,  and  one  foramen  coecum,  while  its  common  are  six 
viz.,  four  ethmoidal  or  orbital,  and  the  openings  of  the  two  frontal 
sinuses.  It  is  developed  from  two  points  of  ossification,  one  for 
each  lateral  portion,  the  ossific  nucleus  being  visible  about  the  sixth 
week,  in  the  orbital  arches;  and  at  birth,  while  their  lower  parts  are 
in  contact,  their  upper  are  still  unconnected  with  each  other,  having 
between  them  an  interval  constituting  one-half  of  a space  known  as 
ie  anterior  fontanelle.  During  the  first  year  they  are  united  by  a 
suture  called  the  naso-frontal,  which  generally  becomes  gradually 

cnnt  elatCf  ’ eSpecially  towards  its  posterior  part,  although  it  may 
continue  to  persist  to  a very  advanced  age.  In  early  life,  the  frontal 

■ sinuses  are  not  developed  ; but  they  make  their  appearance  towards 
he  termination  of  the  first  year  after  birth,  and  continue  to  increase 
0iac  Rally  in  size  until  death  puts  a period  to  their  further  progress 
The  Parietal  Bone,  situated  on  the  lateral  and  superior  part  of 
the  cranium,  is  of  a quadrilateral  shape,  presenting  two  surfaces 
an  external  and  internal;  and  four  margins,  an  anterior,  posterior’ 

andTmootbnd  ^ °f  tbeS6’  tbe  external  surface  very  convex 
fronS  whilCtVer  ,l0nitS  UPP  • Pait bj  the tendon  of  occipito- 

is  iSr 5dS  ?tS  Posterior"8UPerior  angle  a small  foramen 
of  y u ,1’  glVmg  P “sage  to  one  of  the  emissary  veins 

rim,  y us  means  establishing  a communication  between 

5* 
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the  vessel,  externally  and  the  great  longitudinal  i » 

xr«g£Sa--st ' 

mmrn=m. 

wmmm 

in  which  the  vessel  may  ™ . :nvar;„blv  found  about 

occupies  is  almost  always  the  same,  be  g ‘ broader 

opposite  sides,  forming  the  sagittal  sutm  . .lightly  con- 

herder  * tSe  frontal, 

cave,  and  cut  oil  superiorly,  game  bon6)  form- 

but  beveled  off  interiorly,  ®o  asto  ^ UP  -n  preaents  a double 
ing  the  coronal  suture.  The  m terior°tbe  longer  of  the  two, 
curve,  both  concave  downwar  s,  articulate  with  the  squa- 

being  beveled  off  on  its  ou  er  tbe  squamous  suture,  while 

mous  plate  of  the  temporal  ° jts  mastoid  portion, 

the  posterior,  very  thick  and  imug  . rl  spicuiated,  convex 

The  posterior  margin  of  the  bone  these  latter  being  filled 

and  generally  marked  by  c eeP  Uq  ag  ossaWormiana  or  triquetra ; 
up  by  separate  pieces  of  bone,  hi  • the  lambdoid  suture, 

it  articulates  with  the  occipital  ^ known  by  its  close 

Of  its  four  angles,  the  anterior  hlll  L superior  by  the  emissary  hole 
approach  to  a right  ang  e— 1 spo  terior  inferior  by  the  sulcus 

of  Santorini,  when  it  does  exis  1 b its  greater  elonga- 

for  the  lateral  sinus,  and  the  auterioi  It  may  be 

tion  and  the  groove  foi  the  mm  gurface,  near  its  upper  part,  is 
necessary  to  state,  that  t m m ® 8ize  and  depth,  the  result  of 
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The  parietal  articulates  with  five  bones,  viz.,  the  frontal,  sphe- 
noid, temporal,  occipital,  and  its  fellow  of  the  opposite  side.  It  has 
but  a single  process,  the  parietal  eminence  ; and  one  proper  hole, 
which  is  sometimes  absent,  that  for  the  emissary  vein  of  Santorini, 
while  it  is  developed  from  a single  point  of  ossification,  which  is 
visible  between  the  fifth  and  sixth  week.  In  foetal  life  it  is  not  quadri- 
lateral, but  oval  in  shape,  its  angles  at  this  period  not  being  developed, 
and  hence  the  existence  of  the  fontanelles,  which  are  six  in  number, 
viz.,  one  anterior  and  superior,  of  a diamond  figure,  formed  by  the  two 
parietal  and  the  frontal,  the  latter  at  that  time  consisting  of  two  dis- 
tinct bones ; a posterior  superior,  triangular  in  shape,  its  sides 
formed  by  the  parietals,  its  base  by  the  occipital ; an  anterolateral, 
very  small  and  semilunar,  bounded  by  the  parietal,  frontal,  and 
sphenoid ; and  a postero-lateral,  oval  in  figure,  constituted  by  the 
occipital,  temporal,  and  parietal. 

The  Occipital  Bone. — Is  of  an  irregular  oval  shape,  pointed  an- 
teriorly and  posteriorly,  and  occupying  when  in  position  the  poste- 
rior and  inferior  portion  of  the  cranium.  In  examining  it,  we  must 
divide  it  into  an  anterior  and  posterior  surface,  with  a circumfe- 
rence. Of  these  the  posterior  surface  is  convex  and  smooth  in  its 
upper  third,  where  it  is  covered  only  by  the  integuments  and  cellu- 
lar tissue,  which  is  here  particularly  dense,  and  in  which  ramify  the 
terminal  branches  of  the  occipital  artery  and  great  occipital  nerve  ; 
a little  lower  down,  and  in  the  mesial  line,  is  a prominence  of  va- 
riable size,  called  the  occipital  protuberance,  giving  attachment  to 
the  ligamentum  nucha?, ; and  on  either  side  of  this  are  two  well- 


marked  ridges,  extending  out  as  far  as  the  mastoid  portion  of  the 
temporal  bone,  affording  origin  by  its  two  external  thirds  superiorly 
to  the  occipito-frontalis  ; and  interiorly,  for  the  same  space,  havin'" 
inserted  into  it  the  sterno-cleido-mastoid,  while  the  trapezius  arises 
from  its  internal  third.  Below  this  is  a groove  into  which  two 
muscles  are  inserted,— the  complexus  internally,  and  the  splenius 
capitis  externally ; and  still  lower  is  another  ridge,  but  not  so  well 
marked  as  the  preceding,  for  the  attachment  of  the  rectus  capitis 
posticus  major,  and  superior  oblique;  while  between  this  and  the 
foramen  magnum  is  a slight  depression,  for  the  insertion  of  the  recti 
minores.  Running  vertically  downwards  from  the  occipital  protu- 
berance, and  separating  the  bone  into  two  parts,  a slight,  elevated 

reach iii o-^the  f ^ 5 tlUS’  ^ °f  tlle  vertebral  spine,  on 

surronn  1 > ramCU  ragnum’  blfurcates  int0  two  processes,  that 
TIiT  p h eC  S63’  T meetcagam  iu  front  at  the  basilar  process. 
W tlAt  W 19  T f gre;lt  imP°rtauce  ; it  is  oval  in  shape, 

Z lts  lonS  measurement  from  before  backwards,  and  apparent!  v 
l»6»ro»  .to  superior  thau  its  inferior  aspect;  it  givei  t 
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the  medulla  oblongata  and  its  membranes,  to  the  vertebral  and  spi- 
nal arteries,  and  to  the  spinal  accessory  nerve.  As  we  pass  along  the 
margins  of  this  foramen,  we  meet,  infenorly  and  laterally,  with  the 
condyles,  situated  anterior  to  the  transverse  axis  of  the  hole,  and  o 
an  oval  shape,  converging  interiorly,  covered  with  cartilage  and 
looking  downwards,  forwards,  and  outwards,  ? ^ ^ 


oblique  processes  of  the  atlas  ; ^n^eir  inner  side  is  a small  depres- 
sion, for  the  insertion  of  thS  cheek  V moderator  ligaments,  while 


sion,  for  the  insertion  oi  me  ^ — ° w 

externally  they  become  continuous,  with  a process  somewhat 
vated,  and  extending  directly  outwards, -tire  jugular  or  trajverse 
which  gives  attachment  to  the  rectus  capitis  lateralis, 
the  posterior  boundary  of  the  jugular  or  posterior  lace^d  fom- 
men  Passing  immediately,  through  the  root  of  the  condyle  are 

two  foramina — one  in  front,  large,  and  dmected  forwards  a^d  o 
wards-the  anterior  condyloid,  through  which  is  transm  tted  the 
linSual  or  ninth  nerve,  with  the  small  occrpito-memngea  alter)  , 
Sir  much  smaller,  directed  haehwar^  and  outwar^om. 

times  altogether  absent,— the  posterior  condyloid,  for  the  passa 
a small  vein,  to  establish  a communication  between  the  lateial  sini  s 
internally  and  the  vertebral  vein  externally.  The  basilar  proces  . 
which  lie^  in  front  of  the  foramen  magnum,  is  thick  and  quadiila- 

Win  shape;  convex  and  rough  on 

,Tes  attachment  to  the  following  parts  from  behind  foiwaicls . 
Most  posteriorly,  and  to  the  lip  of  the  opening,  the  apparatus  ligar 
llriis  cX  secondly,  to  the  broad  and  cord-like  portions  of  the 

“ £ '£ZJ;  thirdly,  to 

end  lastly,  to- 
wards^its  antlerior^part,  it  is  covered  by  the  mucous  — = Ulre 
I Thp  aides  of  the  basilar  process  are  excavated  postenorn 

! 17nat'  in  Wing  the  posterior  lacerated  hole,  and  rough  ante- 

been  called  the  clivus  basis  crann  ; on  its  sup  P fo_ 

cave  from  side  to  side,  sloping  downwards  an  1 back 

rgmen  magnum,  where  it  supports  the  metlulla  ffi 

of  nerves,  and  basdar  artery.  magnum,  on  the  edges  of 

point,  we  again  meet  with  the  foranlU1”  ’ oblon„  elevated 
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itself  into  tlie  internal  jugular  vein.  The  anterior  surface  of  the 
bone  is  concave  in  its  entire  extent,  but  divided  into  four  compart- 
ments bv  two  lines,  which  intersect  each  other  at  a right  angle  about 
the  centre,  forming  at  the  point  of  intersection  an  elevation  which 
corresponds  to  the  torcular  Herophili-internally,  and  to  the  occipital 
protuberance  externally.  Of  the  chambers  thus  mapped  out  the  two 
superior  are  triangular  in  shape,  and  contain  the  posterior  lobes  of 
the  cerebrum,  while  the  two  inferior  3re  irregularly  quadrilateral,  to 
support  the  hemispheres  of  the  cerebellum.  The  vertical  ridge 
which  divides  them  stretches  from  the  foramen  magnum  below  to 
the  highest  part  of  the  circumference  above,  where  it  becomes  con- 
tinuous with  the  sagittal  suture,  being  prominent  and  well  marked 
interiorly,  where  it  gives  attachment  to  the  falx  cerebelli,  but  much 
more  depressed  superiorly,  where  the  falx  cerebri  is  connected  to  it. 
The  transverse  ridge  is  double,  with  a groove  corresponding  to  the 
great  lateral  sinuses  occupying  its  centre,  while  to  its  lip  above  and 
below  is  attached  the  tentorium  cerebelli.  If  we  now  direct  our  at- 
tention to  the  circumference  of  the  bone,  we  will  find  it  to  be  deeply 
serrated  above,  for  articulation  with  the  parietal,  several  deep  in- 
dentations occasionally  occurring  for  the  reception  of  the  ossa  tri- 
quetra ; here  it  is  also  comparatively  thin ; but  below,  where  it  unites 
with  the  temporal,  it  becomes  thicker  and  less  spiculated,  while 
anterior  to  the  short  groove  for  the  termination  of  the  lateral  sinus, 
the  margin  becomes  smooth  and  concave,  where  it  joins  with  the 
temporal  to  form  the  foramen  lacerum  posterius  ; a slight  spiculum 
of  bone  frequently  springing  from  its  margin,  and  dividing  it  into 
two  parts,  the  smaller  portion  being  situate  anteriorly. 

The  occipital  articulates  with  six  bones,  viz.,  the  two  parietal,  two 

temporal,  sphenoid,  and  atlas.  Its  processes  are  six  in  number, 

the  two  condyles,  two  jugular  eminences,  the  basilar  and  occipital 
protuberance.  It  has  five  proper  foramina,— the  foramen  magnum 
the  two  anterior  and  the  two  posterior  condyloid  ; and  two  common^ 
—the  anterior  and  posterior  lacerated  holes,  the  one  being  formed 
by  three  bones,  viz.,  the  body  of  the  sphenoid,  basilar  process  of  oc- 
cipital, and  point  of  the  petrous  portion  of  the  temporal,  the  aper- 
ture, in  its  natural  condition,  being  filled  up  with  cartilage,  and 
traversed  by  the  Vidian  nerve  in  its  passage  into  the  cranial  cavity  • 
while  the  other  is  circumscribed  ‘by  two  bones  only,— the  occipital 
and  temporal,  and  gives  passage  to  the  jugular  vein,  the  spinal  ac- 
cessory pneufiiogastric,  and  glosso-pharyngeal  nerves. 

The  occipital  bone  is  developed  from  four  osseous  points,— one  for 
Z b,aai  ar  P™ceSfh  one  for  either  condyle,  and  one  for  the  upper  part  • 
week  ’ 088  POmt  behlg  Vi8ible  from  the  ^venth  to  the  eighth 
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The  Temporal  Bone. — Of  an  irregular  oval  figure,  and  placed  in 
the  lateral  and  inferior  part  of  the  cranium,  has  been  divided  by 
anatomists  into  three  portions,  viz.,  a squamous,  situate  anteriorly 
and  superiorly ; a mastoid,  posteriorly  and  interiorly ; and  a petrous 
internally,  at  the  junction  of  the  other  two.  Commencing  with  the 
description  of  the  squamous,  we  will  find  it  to  be  of  a semilunar 
shape,  limited  inferiorly  on  its  internal  surface  by  the  petrous  por- 
tion ; and  on  its  external,  in  the  same  direction,  by  the  zygomatic  arch ; 
while  in  its  curved  outline  superiorly  it  is  bounded  by  the  free  mar- 
gin of  the  bone.  Its  outer  surface,  very  smooth  and  convex,  enters 
into  the  formation  of  the  temporal  fossa,  of  which  it  forms  a large 
part  and  gives  origin  to  the  muscle  of  the  same  name;  while  its  in- 
ner is  marked  more  strikingly  by  mammillary  eminences  and  digital 
depressions  than  are  found  in  any  of  the  other  bones  already  de- 
scribed ; its  lower  edge  exhibits  a narrow,  wavy  groove,  extend- 
ing in  a direction  backwards  and  outwards,  indicating  the  ori- 
o-inal  division  between  it  and  the  petrous  portion;  while  its  margin 
particularly  superiorly,  is  beveled  off  so  as  to  overlap  the  parietal 
bone,  constituting  the  squamous  suture.  The  zygomatic  arch  is  a 
process  of  bone,  a little  more  than  an  inch  in  length,  cut  off  ob- 
liquely on  its  under  surface  anteriorly,  and  serrated  so  as  to  rest  on 
the  malar,  from  which  it  stretches  backwards  to  a tubercle  on  its 
under  surface,  where  it  bifurcates  into  its  two  roots  ; its  upper  e ge 
thin  and  sharp,  gives  attachment  to  the  temporal  fascia,  and  i s 
lower  thicker,  to  the  parotideau  aponeurosis  ; its  internal  surface  is 
concave  and  smooth,  to  allow  the  temporal  muscle  to  glide  behind  it 
tHts  insertion ; while  its  external,  likewise  smooth  but  convex,  gives 
origin  to  the  deep  portion  of  the  masseter  and  zygomaticus  major. 
The  tubercle,  to  which  we  have  alluded,  which  limits  it  posteriorly, 
k situated  on  its  inferior  aspect,  and  from  it  the  external  lateral  lig- 
ament of  the  lower  jaw  arises  ; at  this  point  the  zygomatic  arch 
bifurcates  into  its  two  roots,  the  horizontal  and  transverse,  the 

tackwardn  towards  the  nm.toid  portion  »here  .t  become, 
gradually  lost ; the  other  bending  inwards  anil  slighUy  lmcltwaids, 
thoiudi  at  first  elevated  and  rounded,  is  as  imperceptibly  lost  to- 
the  inner  margin  of  the  hone.  The  gle— £**  - < £ 
denression  long  from  before  backwards  and  inwards,  lies  m 
Xf  bifurcation,  and  is  itself  divided  by  the  G^an^ 
which  runs  from  without  forwards  and  inwards,  into  tuo  parts,  tne 
miterioiU  the 1 larger  and  more  concave,  for  the  condyle  of  the  lower 
jaw  ; and  the  posterior,  smaller  and  flatter,  lodging  le  g 
process  of  the  parotideau  gland.  The  Glasenan  fissure  is  remaikable 
for  affording  attachment  to  the  capsular  ligament;  and  it  is  also 
to  g?ve  passage  to  the  Vidian  nerve,  and  laxator  tympam  muscle,  but 
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improperly,  as  we  have  always  observed  the  former  to  emerge  in- 
ternal to  it,  and  the  latter  ought  to  be  considered,  not  as  a mus- 
cle, but  rather  as  a band  of  fibrous  tissue,  stretching  from  the  spi- 
nous process  of  the  sphenoid  to  the  point  of  the  processus  gracilis  of 
the  malleus,  which  descends  downwards  within  the  lips  of  the  fis- 
sure to  meet  it.  Immediately  behind  the  glenoid  cavity  are  two  pro- 
cesses known  as  the  styloid,  and  vaginal ; the  first  or  styloid,  as  its 
name  implies,  is  similar  in  figure  to  the  ancient  pen,  being  broad  at  its 
base  where  it  is  in  connexion  with  the  vaginal,  but  thin  and  pointed 
interiorly,  and  of  very  variable  length;  it  is  directed  forwards  and 
downwards,  gives  attachment  by  its  apex  to  the  stylo-glossus;  by 
its  middle  to  the  stylo-hyoid ; and  by  its  base  to  the  stylo-pharyn- 
geus;  two  ligaments  are  also  connected  to  it,  the  stylo-maxillary  above, 
and  the  stylo-hyoid  below.  The  vaginal  process,  which  surrounds  the 
base  of  the  styloid  like  a sheath,  is  a sharp  elevated  ridge  of  bone, 
which  can  be  traced  forwards  and  inwards  to  form  the  outer  wall  of 
the  carotid  hole,  an  important  relation  -in  the  surgical  operation  of 
dividing  the  capsule  in  the  removal  of  the  lower  jaw,  while  poste- 
riorly it  stretches  back  as  far  as  the  mastoid  process,  from  which  it 
is  separated  by  a slight  groove,  through  which  the  auricular  branch 
of  the  facial  nerve  glides  to  supply  the  retrahens  muscle  of  the  ear  • 
anteriorly  and  externally  it  passes  upwards  and  forwards  to  separate 
ie  glenoid  cavity  from  the  external  auditory  meatus  (processus  au- 
ditorius),  and  terminates  at  the  outer  edge  of  the  fissure  of  Glaser, 
by  bending  backwards  on  a plane  posterior  to  a small  offset  from  the 
horizontal  root  of  the  zygoma,  which  descends  directly  in  front  of 
i . ie  external  auditory  meatus,  which  lies  superior  and  poste- 
rior to  the  last  described  cavity,  is  of  an  oval  shape,  long  from  above 
downwards,  with  its  edges  rounded  off  except  anteriorly,  where  it  is 
sharp  and  rough,  this  being  the  terminal  portion  of  the  vaginal  pro- 
cess already  described,  but  more  generally  known  as  the  auditory  • be- 
ind  it  is  the  mastoid  process,  and  above  it  the  horizontal  ramus  of 
the  zygoma  ; while  to  its  edges  is  attached  the  cartilage,  which  com- 
pletes the  tube  of  the  ear,  and  which,  with  the  bony  portion  to  be 

iuTemdh tlCU  aily  C eSC1’lbed  hereafter>  forms  a canal  about  an  inch 

The  mastoid  portion  of  the  bone,  much  stronger  and  thicker  than 

nmneqUi(m°Ua’  “tna?8nlf»  or  nipple-shaped  in  figure,  and  hence  its 
name,  its  margins,  broad  and  serrated,  articulate  above  with  the 

S:rfaT,aDgle  °f  the  Pari6tal’  and  behilld  and  inferiorly 
th  the  occipital ; its  external  surface  is  rough  and  convex  el 

,bUif  ^ f ly  beCOmil*  contracted  ’as 'it 

teimu!  A ? ,len-th  lfc  terminates  in  a mamillary  tubercle 
d the  mastoid  process ; its  whole  expanse  from  above  down- 
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wards  affording  attachment  to  the  following  series  of  muscles,  viz., 
Zfsutriorly  to  the  occipito-frontalis,  a little  lower  to  the  sterno 

™ U a deep  ta°ow  called  the  digastric  fossa,  for  the  ongm  . 
to  the  internal  surface,  we  wi  likewise  forms  the  anterior 

^ndt" 

behind  this  is  a small  oval  potion,  uneven  g reception 

wards,  forming  the  external  boundary  of  the  tossa, 

°f  ThepeteouS  portion  of  the  bone,  so  termed  from  its 

T’lv  CdTiW  tlwa^  and9  0—,  corresponding  to  the 

Sft  I Xoas  and  niasfnhl 

forwards  and  inwards,  truncated  and  roa^  /in  be. 

externally  for  the  termihahon  of^the  catotrd  ^ ^ the 

tween  the  posterior  part  of  t . 7'  , , boundary  of 

basilar  proe.ss  of  the  occrp.tal  («»  tseribed  with  the  latter 
the  anterior  grated  fo«men,  A . . superior, 

bone.  In  examining  it,  . ° , - eacp  other  by  as  many 

an  internal,  and  an  inferior,  sepai  ^ superior  internal,  inferior 
margins,  which  may  be  esui  superior  surface  is  separated 

internal,  and  superior  externai.  The  supenoi^  wayy  fissure 

from  the  squamous  portion,  ex  > there  it  becomes  completely 

already  alluded  to,  but  not  postenox^t^e  U 

blended  with  it,  and  is  marked  with  altern^togeie  ^ ^ 

sions,  more  especially  postenoi  y a corresponds  to  the  superior 

an  elevation  conspicuous  by  its  size,  t Accurately  described 

semicircular  canal,  a part  wine  v three-quarters  of  an 

in  examining  the  internal  ear;  and  ter- 

inch  anterior  to  it  is  a small  gioo  ’ FaUopii,  leading  into  the 
minating  in  a foramen,  called  the  d transmitted  the 

aquaiductns  Fallopn  , thioug  l the  Vidian  branch  of  the 

Vidian  nerve,  iron,  M^el W»n  ££  ^“tcrior  to  the 

hS  SSfS.  — — * “■ tor 
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the  passage  of  the  nervus  petrosus  superficialis  minor,  a branch  of 
the  tympanic  division  of  Jacobson^  while  anterior  to  these  apertures 
is  a slight  ridge,  corresponding  to  the  upper  part  of  the  cochlea ; and 
still  more  anteriorly,  near  the  point  of  the  bone,  a depression  on 
which  rests  the  Casserian  ganglion  of  the  portio  mollis  of  the  fifth  pair 
of  nerves.  Its  superior  internal  edge,  grooved  slightly  for  the  supe- 
rior petro-salsinus,  which  communicates  posteriorly  with  the  great 
lateral,  and  anteriorly  with  the  cavernous,  exhibits  immediately  be- 
hind its  apex  a small  concave  notch,  which  is  changed  into  a semi- 
lunar foramen  by  the  sinus,  which  crosses  it ; through  this  pass 
the  two  portions  of  the  fifth  nerve,  to  reach  the  depression  already 
alluded  to.  The  internal  surface  of  the  bone  forms  the  external 
boundary  of  the  posterior  fossa  of  the  cranium  ; it  is  convex  and  ir- 
regular, presenting  a large  opening  at  the  junction  of  its  middle 
with  its  anterior  third,  oval  in  shape,  directed  obliquely  backwards 
and  outwards,  known  as  the  internal  auditory  meatus.  As  we  look 
into  the  bottom  of  this  cavity,  we  observe,  superiorly  and  ante- 
riorly, a large  foramen,  which  opens  into  the  aqueduct  of  Fallopius, 
through  which  passes  the  portio  dura  nerve,  while  in  the  inferior 
part  of  it  may  be  seen  several  smaller  foramina,  known  as  the  la- 
mina spiralis  foraminulenta,  being  in  fact  the  base  of  the  cochlea, 
through  which  the  branches  of  the  portio  mollis  pass  into  the  vesti- 
bule. Behind,  and  a little  superior  to  the  meatus,  is  a slight  fissure, 
likewise  directed  backwards,  called  the  aqueduct  of  the  vestibule,  for 
the  transmission  of  a small  vein  from  that  cavity  to  the  superior  petro- 
sal sinus ; while  below  and  behind  it  is  another  cleft,  not,  however, 
always  present,  into  which  the  dura  mater  insinuates  itself.  The 
inferior  internal  margin,  very  irregular  in  its  outline,  commences 
posteriorly  in  a slight  depression,  corresponding  to  the  inner  wall  of 
the  jugular  fossa,  and  then  a small  elevation  follows,  separating  the 
last  from  a slight  notch,  which  is  the  internal  boundary  of  the  aque- 
duct of  the  cochlea,  while  in  the  remainder  of  its  course  it  is  convex 
and  rough,  to  articulate  with  the  basilar  process  of  the  occipital  bone 
The  inferior  surface  forms  part  of  the  base  of  the  cranium,  and  is 
by  far  the  most  irregular  of  the  three.  Anteriorly,  it  is  exceeding 
rough,  and  gives  attachment  to  the  petro-pharyngeal  aponeurosis 
and  levator  palati ; while  more  posteriorly,  but  externally,  is  a lar°-e 
foramen,  the  carotid,  into  which  enters  the  artery  of  that  name, 
with  branches  of  the  superior  cervical  ganglion  of  the  sympathetic 

rotid  hoT  f t ^ ***  °f  b°De  seParates  the  ca- 

it  called  a ?ePri0n  °f 7.ariable  dePth>  immediately  behind 

be  observe!]6  thi"  crest’  a *m«te  foramen  may 

e observed,  for  the  tympanic  branch  of  Jacobson  in  its  course  to 

tl«  tympanum ; , vl.il.  in  the  outer  wall  of  the  jugular  foT 


. is  ano- 
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ther  equally  small,  for  tlie  passage  of  Arnold  s auricular  twig, 
reach  the  stylo  mastoid-hole.  Directly  behind  the  jugular  fossa  and 
internal  to  'the  carotid  hole,  is  a small  cleft  of  a triangular  shape, 
termed  the  aqueduct  of  the  cochlea,  for  the  transmission  of  a smal 
vein  to  the  inferior  petrosal  sinus;  while  at  the  most  posterior  pa 
of  the  inferior  surface,  just  as  the  digastric  groove  commences,  an 
between  the  styloid  and  mastoid  processes,  but  internal  to  both  i 
anolhei  hole,  the  stylo-mastoid,  through  which  emerges  the  portio 
dura  nerve  and  into  which  enters  a small  branch  of  an  aitery  from 
the  "posterio^  auris  to  anastomose  in  the  aqueduct  of  Fallopius,  with 
the  Vidian  branch  of  the  middle  meningeal.  The  external  superior 
the  shortest  of  the  three  margins,  forms  a very  acute  angle  with  the 
sauamous  portion,  and  at  the  point  of  junction  we  obseive  a ca  c 
hViiuo-  backwards  and  outwards,  and  divided  into  two  by  a thin 

S2sii 

lesser  petrosal  nerve,  the  foiarn  ^ the  smaU  open- 

tensor  tympani,  glenoidal  hssiu  e,  . auricular  of  Arnold.  . 

iup  for  the  tympanic  o 

The  common  are  two— tne  auienoi,  a i 

described' with  the  occipital  ^e-  of  ossification  : one 

The  temporal  is  developed  from ^ five  p fop  ^ mastoid, 

for  the  squamous  portion  one  for  the  pe  . , ^ These 

one  for  the  auditory  meatus,  anc  f +be  sec0nd  to  the 

make  their  appearance  in  periods  varym  allude  to  the 

fifth  month,  but  do  not  become  mu  0 . ipbe  styloid  pro- 

three  principal  portions-till  a ye»  ^ £™» Slyfonnd 

cess  may  remain  separate  for  seve  ' > rest’0f  the  bone  by  ligament 
even  in  the  very  aged,  attached  ^ tbe  foetus  pecu- 

only.  The  appearance  of  the  tempo ■ . not  being  developed 

liar  : the  bony  portion  of  the  auditory  b ring . while 

as  we  find  it  in  the  adult,  but  consisting  • ^vated,  so  that 

the  transverse  root  of  «-  W-J, " ££*£' bone  I i. 
the  glenoid  cavity  is  nearly  Hat.  the  masunu  t 
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also  extremely  small,  and  its  cells,  on  making  a section,  are  not  as 
yet  visible.  The  upper  surface  of  the  petrous  portion  is  also  re- 
markable for  the  prominence  of  the  superior  semicircular  canal  and 
size  of  the  cochlea ; while  the  small  ossicula  of  the  tympanum  exhibit 
all  their  elements  in  a state  of  high  perfection. 

With  respect  to  the  remark  so  often  quoted,  of  the  styloid  process 
articulating  with  the  os  hyoides,  we  have  only  to  observe  that,  in  a 
large  number  of  subjects  that  came  under  our  own  inspection,  it 
occurred  but  in  one  individual  instance  ; in  this  case  the  styloid 
process,  thick  and  strong,  not  tapering,  but  increasing  in  size  towards 
its  inferior  extremity,  terminated  in  a rounded  head,  which  articu- 
lated with  a cuplike  cavity  on  the  upper  surface  of  the  os  hyoides, 
immediately  at  the  junction  of  its  cornu  with  its  body. 

The  Sphenoid,  is  so  named  from  the  manner  in  which  it  is  wedged 
in  at  the  base  of  the  cranium,  forming  the  bond  of  union  between 
all  the  bones  of  the  head,  and  several  of  the  face.  In  figure  it  has 
been  compared  to  a bat,  with  the  wings  expanded  ; the  similarity 
being  still  more  obvious  when  observed  with  the  ethmoid  attached 
to  it  anteriorly.  In  its  description  we  will  give  it  a body,  which  we 
will  first  examine,  and  afterwards  direct  our  attention  to  the  processes 
which  are  connected  to  it.  The  central  thick  portion  of  the  bone  is 
that  part  of  it  to  which  the  name  of  body  has  been  applied  ; it  is  of 
a cuboid  shape,  presenting  an  upper  and  lower  surface ; an  anterior, 
and  posterior  extremity,  and  two  sides.  The  superior  surface  is  very 
irregular,  presenting  in  the  mesial  line  anteriorly  a slight  elevation, 
which  is  prolonged  into  a triangular  spine  that  fits  into  a correspond- 
ing notch  in  the  ethmoid  bone,  while  on  either  side  of  it  is  a slight 
depression,  on  which  the  olfactory  nerve  rests  in  its  course  forwards 
. and  inwards  to  the  cribriform  plate ; and  again,  external  to  this  last 
is  the  small  pedicle  constituting  the  anterior  root  of  the  lesser  wincr. 
As  we  proceed  farther  backwards  from  this  point  we  reach  a grooved 
portion  of  the  bone,  narrow  and  concave  from  before  backwards,  but 
longer  and  slightly  convex  from  side  to  side,  the  olivary  process 
which  supports  the  optic  commisure,  and  which  terminates  at  either 
extremity  in  a rounded  hole,  the  optic,  through  which  pass  the  nerve 
of  the  same  name,  and  the  ophthalmic  artery  ; behind  the  olivary 
process  is  a deep  excavation,  concave  from  before  backwards,  called 
the  sella  turcica,  which  contains  the  pituitary  gland,  and  a re- 
markable sinus,  the  circular  of  Ridley,  as  well  as  the  transverse  sphe- 
noidal; more  posteriorly,  there  is  an  abrupt  but  narrow  elevation 
at  the  extremities  of  which  are  two  rounded  processes,  known  as  the 
posterior  clmoid  which  give  attachment  to  the  convex  margin  of 
he  tentonum.  The  back  part  of  the  body  is  flat,  but  very  rough, 
or  aiticulation  with  the  basilar  process  of  the  occipital;  while  the 
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inferior  surface  presents  in  the  mesial  line  a prominent  plate  of 
bone  triangular  in  shape,  called  the  rostrum  or  azygos  process,  for 
SigTth  the  vomer,  the  upper  edge  of  which  is  split  to  receive 
it  posteriorly,  and  with  the  nasal  lamella  of  the  ethmoid  more  an 
teriorly ; the  tongue-like  prolongation  of  the  triangular  fibro-carti- 
la„e  of  the  nose  is  also  attached  to  it,  while  on  either  side  of 
is  a deep  furrow,  partially  overlapped  by  a.  thin  lamdk  o ^bone, 
under  which  the  edges  of  the  vomer  are  implanted.  The  anter  or  ex 
tremity  of  the  body  has  springing  from  it,  the  ethmoid  spine  all  ear  y 
alluded  to,  descending  from  which  is  a thin  crest  of  bone,  becorn 
continuous  with  the  rostrum  below,  and  forming  the  septum  between 
two  cavities  on  either  side,  called  the  sphenoidal  sinuses  i^hese  ex- 
tend into  the  bodv,  and  occasionally  into  the  lessei  wig  > 
of  several  minute  Compartments,  separated  from 
laminae  • the  lower  wall  of  these  cavities  is  completed  by  two  am. 
curved  ’osseous  slips  which  connect  it  to  the  palate,  known  as  the 
turbinated  bones  of  Bertin ; while  external  to 

KSrfw  is  grooved  where  *1 onns  the £££■£* 

cavernous  sinus ; more  postei  101  y,  1 while  interiorly 

Sion  for  the  passage  of  the ^internal  jarotod  T[irDing 

the  greater  wing  springs  loin  l y observe  that  the  lesser 

now  to  the  examination  of  1 ose ^ dil.ecteti  forwards  and  out. 
is  of  a triangular  shape,  wi  / ' backwards  ■ the  latter  being 

wards,  and  the  base  ^nwards  and  slightly superior,  broad 

weaker,  the  two  separated  1 . . internally  and  poste- 

called  the  optic  foramen  ; the  base  tern  _ - ^ cl;uoid,  which 

riorly  in  a tuberculated  process,  xiioivn  . tentori"™  ; the  apex 

gives  attachment  to  the  concave  maigi  greater  wiDg  or 

extending  outwards  becomes  upper  su5ace 

occasionally  articulates  with  pa  f • part  0f  the  anterior 

of  the  lesser  wing  is  slightly  concave 

fossa  of  the  cranium,  while  theinfaw  pr  J posterior 
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fold  of  the  dura  mater  ; while  the  anterior  is  rough  and  beveled  off 
so  as  to  rest  on  the  orbital  plate  of  the  frontal. 

The  greater  wing  is  of  an  irregular  wedge-like  shape,  and  accord- 
ingly presents  three  surfaces,  termed  the  superior  or  cerebral,  the 
external  or  temporo-zygomatic,  and  the  internal  or  orbital;  each 
circumscribed  by  corresponding  margins  of  articulation.  Of  these 
the  superior  or  cerebral,  irregularly  rhomboidal  in  its  outline  and 
deeply  concave  for  the  reception  of  the  middle  lobe  of  the  brain, 
exhibits  in  its  posterior  external  angle  a small  hole,  called  the  spinous, 
for  the  passage  of  the  middle  meningeal  artery,  and  more  anteriorly 
and  internally  another,  much  larger,  and  oval  in  shape,  for  the  trans- 
mission of  the  hard  and  soft  portions  of  the  inferior  maxillary  nerve, 
and  occasionally  for  the  anterior  meningeal  artery,  and  small  petrosal 
nerve ; still,  more  anteriorly  and  internally  is  the  foramen  rotundum, 
much  smaller  and  rounder  than  the  last,  and  directed  forwards  and 
slightly  outwards,  so  as  to  open  into  the  pterygo-maxillary  fossa  for 
the  passage  of  the  superior  maxillary  nerve.  The  greater  wing  is 
circumscribed  by  four  margins,  a posterior,  external,  anterior,  and 
internal;  of  these  the  posterior  is  the  shortest,  flattest,  and  broadest, 
being  elevated  into  a thin  crest  above,  forming  a posterior  boundary 
for  the  foramen  ovale,  and  lying  in  contact  with  the  outer  side  of 
the  petrous  portion  of  the  temporal  bone ; the  external,  the  longest, 
and  at  the  same  time  concave,  is  thick,  rough  and  serrated  posteriorly,5 
where  it  articulates  with  the  edge  of  the  glenoid  cavity,  and  more 
anteriorly  with  the  squamous  plate,  while  still  farther  forward  it  is 
beveled  off  where  it  is  overlapped  by  the  parietal  bone ; the  anterior 
edge  unites  with  the  last  described  at  a very  acute  angle,  and  is  broad 
and  extremely  rough  for  articulation  with  the  frontal,  while  its  inter- 
nal is  free,  thin,  and  irregular,  where  it  forms  the  inferior  boundary 
of  the  lacerated  hole.  The  external  or  temporo-zygomatic  surface 
remarkable  for  its  curved  appearance ; is  long  and  convex  from 
above  downwards  and  inwards,  but  narrow  and  concave  from  before 
backwards;  it  is  divided  a little  below  the  centre,  by  a horizontal 
elevated  crest,  into  two  portions,  a superior  or  temporal,  and  an  infe- 
rior or  zygomatic  ; the  superior  is  wedged  in  between  the  temporal 
and  parietal  behind,  and  the  malar  and  frontal  in  front,  where  it 
forms  part  of  the  temporal  fossa,  and  is  bounded  below  by  the  crest 
already  alluded  to,  which  gives  attachment  to  the  temporal,  and  outer 
head  of  the  external  pterygoid  muscle ; the  inferior  or  zygomatic 
more  concave  and  quadrilateral  in  shape,  is  limited  in  front  by  a 
ndge  of  bone,  prolonged  from  the  root  of  the  external  pterygoid 

nresem?  I ' ^ f Cref 5 while  Posteriorly  and  externally  it 
Presents  a sharp-pointed  angle,  which  is  fitted  into  the  interval  be 
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tween  the  squamous  and  petrous  portions  of  the  temporal  bone  ;rt 
forms  the  roof  of  the  zygomatic  fossa,  and  » perforated  by  two  fo^. 

' mina  the  oval  anteriorly  and  the  spinous  posteriorly,  -while  in  fr 
of  and  behind  the  last  mentioned  are  two  small  processes,  one  oblong 
Sd  sharp “the  spinous;  the  other  broader,  but  thinner,  the  stylo, d, 
both  at  vine  attachment  to  the  laxator  tympam  muscle,  and  the  inter- 
nal S of  the  lower  jaw.  Looking  now  to  the  internal 

or  orbital  surface,  we  find  it  to  be  of  a diamond  ^ 

flat  and  smooth,  looking  forwaid.  and  ™ds,  and  tong*® 
nrincinal  portion  of  the  external  wall  of  the  orbit,  its  supra  10 
Idae  which  is  rough  and  thick,  articulates  with  the  frontal ; its  ante- 
rt  lUrnwrie  rough,  but  thin,  with  the  malar  ; its  inferior  smooth 
T^pHnd  free  forms  the  outer  boundary  of  the  spheno-maxil- 
lary  fissure  • and  its  posterior  likewise  non-articular,  but  thin,  com 
stituti  the  inferior  wall  of  the  foramen  laeernm  ocbthOe  to  the 
transmission  of  the  several  nerves  to  the  orbit.  As  P 
downwards  and  backwards  from  the  orbital  processes,  we  o s 

a t-  Hon  of  the  bone  terminating  below  in  the  roots  of  the  pterygoid 

^nSSinBhfpe,  forming 
of  the  of" ^toieTrotundun,; 

Z Z emJto. 

— ::S“they  Ire  »^"«Tfitfet 

sure,  into  which  the  spheno.dalp^ese  of  to  pato  b^ 

but  concave  posteriorly  and  divided  by  a broaa  , ' 

the  tensor  palati  as  it  runs  to  its  Of  the 

ternal  pterygoid,  and  pterygon  p\°C^Sb  d thinner,  and  shorter  ; 
two  pterygoid  plates,  the  external  is  to  the  ex- 
being concave  on  its  outer  “b£  the  inter- 

ternal  pterygoid  muscle,  auc  con  -<  ^ Eternal  plate  also 

nal  pterygoid  is  attached  to  it.  ^ W one  ex4rual  and 
arises  by  two  roots  from  the  bas  ’ bending 

long,  connecting  it  to  the ^spinous  ^ ^ of  the 

inwards,  and  forming  a thin  am  1 ’ egsion  triangular  in  shape, 
vomer ; ’ while  between  them  is^.^^r  palati  arises.  The 
called  the  scaphoid  fossa,  fiom  \ slightly  convex,  and 

inner  side  of  the  internal  but  concave  ex- 
forms the  external  boundary  l paiati  it  terminates 

ternally  where  it  corresponds  ^ the  hamular  process, 

in  a remarkable  hook-like  appenc . v ■ the  tensor 

round  which,  but  separated  from  it  by  a small 
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palafci  plays,  while  to  its  point  the  pterygo-pliaryngeal  aponeurosis 
is  attached. 

The  sphenoid  articulates  with  all  the  bones  of  the  head,  viz.  the 
ethmoid  and  frontal  anteriorly,  both  parietals  and  temporals  laterally, 
and  the  occipital  behind ; and  with  five  of  the  face,  viz.,  the  two 
malar,  the  two  palate,  and  vomer.  It  has  twenty-eight  processes — 
two  greater,  and  two  lesser  wings ; two  orbital,  and  two  temporal,  two 
spinous,  and  two  styloid,  four  pterygoid  plates,  and  four  clinoid  pro- 
cesses, two  hamular  and  two  lesser  bones  of  Bertin,  one  ethmoidal, 
one  olivary,  one  basilar,  and  one  azygos.  It  is  perforated  by  four- 
teen proper  foramina,  or  seven  on  either  side;  viz,,  the  spinous,  oval, 
round,  lacerated — orbital,  optic,  Vidian,  and  openings  into  the 
sphenoidal  sinuses,  while  its  common  are  eight,  or  four  at  each 
side,  viz.,  the  anterior  lacerated,  splieno-maxillary,  spheno-palatine, 
and  posterior-palatine,  all  of  which  last  will  be  fully  discussed  in 
the  general  description  of  the  cranium. 

In  the  earlier  periods  of  foetal  life,  indeed  occasionally  up  to  birth, 
the  sphenoid  is  composed  of  two  distinct  parts, — an  anterior,  consist- 
ing of  the  lesser  wings  and  that  part  of  the  body  to  which  they  are 
attached ; and  a posterior,  constituted  by  the  sella  turcica,  Greater 
wings,  and  external  pterygoid  plates,  the  internal  pterygoid  forming 
a distinct  process,  and  connected  together  by  a curved  plate  of  bone! 
We  find  that  die  points  of  development  in  a great  measure  depend 
on  this  early  arrangement;  the  lesser  wings,  and  their  contiguous 
poition  of  the  body,  having  each  a separate  nucleus,  forming  four  in 
all ; while  the  greater,  with  their  corresponding  half,  have  each  one, 
making  four  also.  If  we  now  add  one  for  each  internal  pterygoid 
process,  and  one  for  each  bone  of  Bertin,  they  will  form  twelve 
altogether ; but  the  periods  of  ossification  may  vary  in  making  their 
appearance  from  the  sixth  week,  to  the  fifth  month.  The  spheroidal 
sinuses  do  not  exist  at  all  in  the  young  subject. 

Ethmoid.— This  bone,  situated  in  the  anterior  inferior  part  of  the 
cranium  and  forming  the  greater  partof  the  nasal  cavity,  is  remarkable 
for  its  light  and  spongy  character,  being  composed  principally  of  a 
series  of  cells  communicating  with  the  meatuses  of  the  nose  In 
shape  it  is  cuboid,  and  we  may  accordingly  give  it  a superior  inferior 
and  two  lateral  surfaces,  with  an  anterior  and  a posterior  extremity’ 
Taking  first  the  superior  surface,  we  find  it  to  be  quadrilateral  but 
longer  antero-posteriorly  than  from  side  to  side,  supporting  when  in 
position  the  bulbs  of  the  olfactory  nerves,  for  the  ultimate  filaments 
of  which  it  is  perforated  by  a number  of  small  rounded  foramina 
in  the  mesial  line  an  elevated  process  may  be  observed,  which  from 
its  resemblance  to  the  comb  of  a cock,  has  been  called  the  crista  nalli 
°n  each  side  of  which,  but  anteriorly,  is  a fissure  about  two  Hnes^ in 
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length  forming  the  nasal  slit,  through  which  passes  the  nasal  branch 
of  the  ophthalmic  to  supply  the  septum  and  tip  of  the  nose.  The 
crista  galli,  which  can  only  be  regarded  as  a prolongation  upwards 
of  the  vertical  plate  of  the  ethmoid,  commences  behind,  at  a small 
triangular  notch,  and  continuing  depressed  for  some  distance,  gradu- 
ally ascends  upwards  and  forwards  to  variable  heights,  and  then 
abruptly  descends,  almost  perpendicularly,  to  terminate  m two  small 
oval  wings,  which,  diverging  anteriorly,  unite  with  similar  processes 
of  the  frontal  to  form  the  foramen  ccccum ; the  crista  galli  is  gene- 
rally vertical,  but  may  incline  to  either  side;  it  is  always  smooth 
and  rounded,  and  affords  attachment  to  the  apex  of  the  falx  cerebri. 
The  margins  of  the  superior  surface  of  the  ethmoid  articulate  ante- 
riorly and  laterally  with  the  orbital  plates  of  the  frontal,  and  behind 
with  the  body  and  lesser  wings  of  the  sphenoid  If  we  now  direct 
our  attention  to  the  sides  of  the  bones,  we  will  find  them  to  be  ex- 
tremely smooth,  and  hence  their  name,  ossa,  plana;  they  are  also 
quadrilateral  in  shape,  but  long  from  before  backwards  ^ir^ 
ternal  surface  corresponding  to  the  inner  wall  of  the  orbit,  and 
their  internal  to  the  outer  of  the  nose;  their  anterior  margin,  ex-, 
tremely  short,  articulates  with  the  os  unguis,  then- posterior  with  the 

- sphenoid  and  palate  bones,  their  inferior  with  the  superior  maxillary 
and  inferior  spongy,  and  their  superior  with  the  frontal ; the  sutin 
between  the  last  two  being  pierced  by  two  foramina,  called  the  ante- 
rior and  posterior  ethmoidal.  The  anterior  extremity  of  the  eth- 
moid is  very  irregular  in  its  appearance,  displaying  several  apertur 
which  open  into  cells;  the  latter  being  completed  when  in  situ  by 
the  os  unguis  externally,  and  the  nasal  processes  of  the  superior  max- 
iHarv  in  front  The  posterior  extremity,  in  its  general  chattel , 1 
la  ^ i a tr,  the  nreceding ; as  in  it  we  find  the  openings  into 

vertical,  know.  . plate,  ae  U is 

lateral  masses;  themurt whL  it  ie  received  between  the 
sometimes  termed,  is  tli  > • marmn  0f  the  vomer  ; 

lips  of  the  fissure  in  the  anterior  a P is  ^ boues  . 

rough  in  front,  where  it  joins  P . to  the  body  of  the  sphe- 

and  irregular  posterier  y,  w ere 1 becomes  continuous  with 

noid  in  front  of  the  rostrum,  J median  septum 

£%££ — : " rW  the  spongy  body 
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of  the  bone,  consisting  of  the  anterior  and  posterior  ethmoidal  cells, 
separated  from  each  other  by  a thin  transverse  septum ; the  former 
communicating  with  the  middle,  the  latter  with  the  superior  meatus ; 
while  the  aspect  which  they  present  interiorly  is  irregular,  and  project- 
ing in  some  parts,  so  as  to  overlap  and  help  to  close  in  the  maxillary 
sinus.  The  two  spongy  bones  which  are  directly  connected  to  the 
ethmoid  are  thin,  osseous  laminae,  curled  upon  themselves,  convex 
towards  the  septum,  and  divided  from  each  other  by  a horizontal 
narrow  groove  called  the  superior  meatus,  into  the  upper  and  posterior 
part  of  which  the  sinuses  of  the  sphenoid  and  cells  of  the  ethmoid 
open ; but  of  the  two,  the  inferior  spongy  bone  is  much  the  larger,  as 
itextends  anteriorlyfar  enough  forwards  to  rest  on  a ridge  of  the  nasal 
process  of  the  superior  maxillary;  and  posteriorly,  so  as  to  receive  a 
support  on  a similar  crest  of  the  nasal  plate  of  the  palate. 

The  ethmoid  articulates  with  two  bones  of  the  head,  viz.,  the  frontal 
and  sphenoid ; and  elefen  of  the  face,  viz.,  the  two  superior  maxillary 
two  inferior  spongy,  two  nasal,  two  lachrymal,  two  palate,  and  vomer! 
Its  proper  holes  are  those  for  the  olfactory,  and  nasal  nerves ; and  its 
common,  the  anterior  and  posterior  ethmoidal;  while  it  has  two  pro- 
cesses only,  the  crista  galli,  and  nasal  lamella. 

The  ossific  nucleus  of  the  ethmoid  is  not  visible  till  the  fifth  or 
sixth  month,  aad  the  cells  in  its  interior  are  not  developed  till  the 
fourth  year. 


THE  BONES  OF  THE  FACE. 

The  Face , although  much  smaller  in  its  dimensions  than  the 
cranium  exceeds  it  in  the  number  of  bones  of  which  it  is  composed 
being  altogether  fourteen  in  number,  of  which  six  are  double,  and 
" ° 1M|n".e-  T^e  double  are  the  malar,  superior  maxillary,  palate 
f , achryma!’  aud  ^rior  spongy;  while  the  single  are  the  vomer 
and  lower  jaw,  being  all  much  smaller  in  size  than  those  of  the  head 
with  the  exception  of  the  upper  and  lower  jaw  bones. 

Malar  Bone.— Occupies  the  superior  and  external  part  of  the 
face,  presenting  the  appearance  of  a curvilinear  triangle  resting  on  a 
broad  base,  formed  by  the  orbital  plate.  We  may  described  as 
having  two  surfaces,— an  external  and  internal;  three  margins  — 
a superior,  an  inferior,  and  anterior;  and  four  processes, -a  superior 
orbital,  an  inferior  orbital,  an  internal  orbital,  and  zygomata  Of 
ese,  the  external  surface,  smooth  and  convex,  is  perforated  at  its 

r en<T  parfc  by  a sma11  foramen  for^he^assage  Of  the 

ffifoSe  rVnVhiI<l  * likGWise  affords  <Sgin  to  a few 
and  tl,P  T bel°W’  the  ^g^ticus  major  in  the  middle 
d the  zygomaticus  minor  above.  The  internal  surface,  ZZe, 
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enters  into  the  formation  of  the  temporal  fossa,  and  gives  attachment 
to  the  temporal  muscle,  while  it  is  also  pierced  by  a small  hole 
for  the  temporo-malar  nerve.  The  superior  margin,  thin  and  undu- 
lating, has  attached  to  it  the  temporal  aponeurosis,  and  terminates 
above  and  anteriorly  in  a sharp  process,  called  the  superior  orbital, 
for  articulation  with  the  external  angular  process  of  the  os  frontis, 
while  below  and  behind  it  is  cut  off  very  obliquely— the  zygomatic 
process— so  as  to  support  the  zygomatic  arch  of  the  temporal  bone. 
The  inferior  edge,  likewise  thin,  but  straight,  gives  origin  to  the  deep 
fibres  of  the  masseter ; the  anterior,  concave  and  sharp,  forms  the 
outer  and  inferior  part  of  the  rim  of  the  orbit,  terminating  below 
and  internally  in  a tapering  point,  known  as  the  inferior  orbital  pro- 
cess, which  articulates  with  the  orbital  plate  of  the  superior  max  ilia  pi 
bone.  Bending  now  backwards  and  inwards  at  a very  acute  ang  e 
with  the  part  of  the  bone  already  described,  is  the  orbital  plate, 
smooth,  concave,  and  semilunar  in  shape,  bounded  in  front  by  its 
anterior  free  edge,  and  behind  by  a serrated  margin,  articulating 
above  with  the  frontal  and  great  wing  of  the  sphenoid,  and  belov 
with  the  malar  process  of  the  superior  maxilla,  into  which  it 'is 
received;  a slight  notch  being  immediately  above  this  last  point .of 
articulation,  corresponding  to  the  spheno-maxillary  fissure  of  which 
it  forms  the  anterior  boundary. 

The  malar  articulates  with  four  bones : three  of  the  head  the 
frontal,  sphenoid,  and  temporal,  and  one  of  the  face— the  superior 
maxilla.  It  has  four  processes : the  zygomatic,  the  superior,  inferior,  , 
and  internal  orbital.  Its  proper  foramina  are  the  two  already  men- 
tioned for  the  passage  of  the  two  small  cutaneous  nerves;  and  it  has 
one  common,  the  spheno-maxillary  fissure.  It  is  developed  from  a 
single  point  of  ossification,  which  is  visible  about  the  seventh  week. 

Superior  Maxillary. -This  is  one  of  the  most  irregular  bones  j 
of  the  whole  face,  and  extremely  difficult  to  be  properly  understood 
from  the  number  of  parts  which  require  to  be  considered.  In  orde 
to  examine  it  effectually  it  should  be  regarded  as  a kind  of  pmn 
standing  on  its  alveolar  arch,  when  it  may  be  divided  into  the  fac  . . 
zygomatic,  and  nasal  surfaces,  separated  by  intervening  n ge  i 
sides  which  it  presents  the  nasal  process,  palatine,  and  orbital  s 
faces,  each  exhibiting  peculiar  features,  which  will  there  ore  requi 
an  individual  description.  Commencing  first  with  the  anten  r - 
we  find  it  to  be  prominent  interiorly,  where  it  corresponds  to  the 
root  of  the  inner  incisor  tooth,  above  which  it  is  concave,  afloidm, 
attachment  to  the  fnenum  of  the  upper  lip ; still  higher -up 
sharp  spiculum  of  bone,  the  nasal  spine,  to  which  are  conned 
caudate  extremity  of  the  alar  cartilage,  and  the  sesamoid  appendage 
of  the  alar  cartilages.  Proceeding  still  more  superiorly  n e find 
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bone  abruptly  hollowed  out,  presenting  a deep  concavity  with  the 
margins  smooth  and  rounded  below,  but  sharp  above ; this  is  the 
nasal  notch,  which  gives  attachment  to  the  alar  and  nasal  cartilages ; 
while  superiorly  is  a long  process,  called  the  nasal,  passing  directly 
upwards,  and  terminating  above  in  a rough  extremity,  to  articulate 
with  the  internal  angular  process  of  the  os  frontis.  The  nasal  process 
presents  for  description  an  external  and  internal  surface,  with  an 
anterior  and  posterior  edge.  Of  these  the  external  surface,  smooth 
and  slightly  convex,  has  attached  to  it  the  long  head  of  the  levator 
labii  superioris  alseque  nasi,  the  orbicularis  palpebrarum,  and  tendo 
oculi,  while  the  internal  surface  is  rough,  and  presents  two  remark- 
able horizontal  ridges  on  it;  one  below,  near  its  root,  to  support  the 
inferior  spongy  bone,  the  other  a little  above  its  centre  for  the  middle, 
while  the  depression  which  separates  them  corresponds  to  the  mid- 
dle meatus  of  the  nose;  the  anterior  margin  thin  and  sharp,  articu- 
lates with  the  nasal  bones ; the  posterior,  much  thicker  and  deeply 
grooved  interiorly,  forms  the  greater  part  of  the  nasal  duct,  the 
os  unguis  articulating  with  the  posterior  lip  of  the  groove.  The  un- 
dulating ridge  of  bone  above  alluded  to,  as  formed  by  the  nasal  notch 
and  symphisis  of  the  two  superior  maxillary  bones,  of  course  exclud- 
ing the  nasal  process  which  has  only  here  been  described  as  an  ap- 
pendage or  continuation  of  it,  forms  the  line  of  demarcation  between 
the  nasal  and  facial  surfaces,  while  the  external  is  formed  by  the 
jugal  ridge  which  commences  below  at  the  third  molar  tooth,  where 
it  is  but  slightly  elevated;  as  it  ascends  it  becomes  gradually  more 
prominent  till  it  terminates  in  a sharp  point  above ; here  it  bifurcates 
into  two  lamina;— one  sharp  and  thin,  which  runs  forwards  and  in- 
wards to  the  anterior  edge  of  the  orbit,  where  it  is  gradually  lost ; 
the  other  thicker,  more  elevated  and  irregular,  which  passes  back- 
wards and  inwards  towards  the  spheno -maxillary  fissure,  where  it 
ceases  abruptly ; between  the  two  is  circumscribed  a rough  depressed 
triangular  surface  for  the  reception  of  the  malar  bone.  The  jugal 
or  external  ridge  separates  the  facial  from  the  zygomatic  surface 
and  affords  origin  to  the  anterior  fibres  of  the  buccinator  The 
last  of  those  ridges  lying  posteriorly  and  internally  is  very  irregular 
m its  outline ; it  is  generally  grooved  for  the  posterior  palatine  canal 
and  divides  the  zygomatic  from  the  facial  surface.  Directino-  nou- 
our  attention  to  those  surfaces  we  find  that  the  facial  is  very  exten- 
sive, and  generally  speaking  concave,  consisting  of  two  fossa;— one 
anterior  and  inferior,  small  and  quadrilateral,  called  the  incisive 

or  myrtiform ; the  other  superior  and  external,  large,  concave  and 

l kewise  square-the  canine.  Of  these  the  myrtiform  (so  called  from 
its  shape  bounded  below  by  the  incisor  teeth,  above  by  the  lower 
..art  of  the  nasal  notch,  in  front  by  the  eyn.phyeia,  aJ 
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the  prominence  of  the  canine  tooth,  gives  origin  to  the  depressor 
labii  superioris  alseque  nasi,  whilst  the  canine,  limited  below  by  the 
alveoli  of  the  two  anterior  molar  teeth,  above  by  the  edge  of  the 
orbit  and  articulation  of  the  malar  bone,  in  front  by  the  elevation 
of  the  canine  tooth  and  nasal  notch,  and  behind  by  the  jugal  ridge, 
affords  attachment  to  the  compressor  nasi  internally,  to  the  levator 
annuli  oris  externally,  and  to  the  short  head  of  the  levator  labii 
superioris  alteque  nasi  superiorly ; while  the  infra-orbital  hole  lies  be- 
tween the  origins  of  these  two  last  muscles,  directed  downwards  and 
forwards,  and  through  it  emerges  the  vessels  and  nerves  of  the  same 
name.  The  zygomatic  portion  of  the  bone,  situated  posteriorly,  is 
bounded  below  by  the  two  last  molar  teeth,  above  by  the  edge  of  the 
orbital  process,  externally  by  the  jugal  ridge,  and  internally  by  its 
articulation  with  the  palate.  The  inner  part  of  its  surface,  promi- 
nent and  convex,  called  the  tuberosity,  is  perforated  by  several  small 
foramina  for  the  dental  nerves  and  vessels,  and  likewise  marked  by 
a small  groove,  corresponding  to  the  pterygo-palatine  canal,  while 
the  outer  is  smooth  and  concave,  and  gives  origin  to  the  buccinator 
muscle.  If  we  now  direct  our  attention  to  the  nasal  surface,  we  will 
observe  it  to  spring  almost  perpendicularly  upwards  from  the  palate 
plate,  being  smooth  and  concave  inferiorly,  where  it  corresponds  to 
the  outer  wall  of  the  inferior  meatus,  and  perforated  above  and  be- 
hind by  a large  foramen  which  opens  into  the  antrum  of  Highmore. 
This  cavity,  the  antrum  Highmorianum,  occupying  the  greater  part 
of  the  body  of  the  bone,  is  of  a pyramidal  shape,  with  the  base 
turned  internally,  the  apex  externally,  bounded  above  by  the  orbital 
process ; in  front  and  externally  by  the  facial,  behind  by  the  zygo- 
matic below  by  the  alveolar,  while  internally  it  is  almost  completely 
closed  in  by  four  bones— the  lachrymal  anteriorly,  the  palate  poste- 
riorly the  ethmoid  above,  and  inferior  spongy  below;  these,  by  their 
apposition,  convert  the  large  foramen  into  a mere  chink,  which  is 
further  constricted  by  the  mucous  membrane,  which  is  here  thrown 
into  loose  folds  around  its  edges. 

Having  now  taken  a review  of  the  circumferential  aspects  of  the 
bone  it  only  remains  for  us  to  examine  the  remaining  portions  con- 
sisting of  the  orbital  and  alveolar  processes,  with  the  nasopalatine 
portion.  Of  these  the  orbital  process,  triangular  in  shape  flat  and 
smooth,  looking  upwards,  forwards,  and  outwards,  is  marke  V 
deep  groove  posteriorly,  which  forms  the  commencement  of  the  infra- 
orbital canal,  and  is  limited  by  three  margins : ^/nternd  thm, 
irregular,  and  beveled  off  to  articulate  with  the  palate  bonebelind, 
with  the  os  planum  of  the  ethmoid  in  the  centre,  and  a small  portion 
of  the  lachrymal  in  front,  while  it  is  notched  more  anteriorly  for  the 
commencement  of  the  nasal  duct;  its  external  edge  is  smooth  and 
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rounded,  where  it  forms  the  internal  boundary  of  the  spheno-maxil- 
lary  fissure  ; two  notches  being,  however,  visible  in  it  anteriorly, 
one  for  the  infra-orbital  canal,  the  other  for  the  termination  of  the 
fissure  itself ; its  anterior  margin,  slightly  concave  upwards,  presents 
for  its  external  two-thirds  a rough  surface  for  articulation  with  the 
malar  bone,  while  its  internal  is  smooth,  rounded,  and  free.  The 
naso-palatine  portion  of  the  bone,  situated  inferiorly  and  internally, 
presents  three  surfaces  for  examination,  viz.,  a superior,  an  inferior, 
and  internal.  Of  these  the  superior,  forming  the  floor  of  the  nose, 

Iis  concave  from  side  to  side,  and  also  from  before  backwards,  but 
broader  behind  than  in  front,  bounded  internally  by  a thin  ir- 
regular lip,  known  as  the  nasal  crest,  while  a little  external  to  this 
process,  and  half-an-inck  from  its  anterior  extremity,  is  a small 
foramen,  called  the  anterior  palatine,  communicating  below  with 
the  incisive  fossa,  and  giving  passage  to  the  naso-palatine  nerve. 
The  inferior  surface  presents  a remarkable  contrast  to  that  already 
described,  being  of  a triangular  shape,  bounded  externally  by  the 
alveolar  process,  internally  by  the  symphysis  with  its  fellow  of  the 
opposite  side,  and  posteriorly  by  its  junction  with  the  palate  ; it  is 
concave  and  rough  for  the  attachment  of  the  mucous  membrane  of 
the  hard  palate,  while  externally,  where  it  unites  With  the  alveolar 
arch,  a groove  appears  for  the  passage  of  a branch  of  the  posterior 
palatine  nerve  arching  forwards  to  anastomose  with  the  naso-pala- 
tine in  the  incisive  fossa.  Turning  now  to  its  internal  surface  we 
observe  that  it  is  triangular  in  shape,  with  the  base  anteriorly  and 
the  apex  posteriorly,  marked  by  numerous  elevated  lines  and  de- 
pressions, vertical  in  direction,  which  dovetail  with  similar  ones  of 
the  opposite  side,  constituting  the  articulation  called  harmonia; 
while  near  the  anterior  extremity  a deficiency  called  the  incisive 
fossa,  is  found  to  exist  from  the  bones  not  coming  in  contact,  which 
occupies  about  the  inferior  third  of  the  bone  in  thickness,  and  then 
bifurcates  into  two  distinct  canals  called  the  anterior  palatine,  which 
fork  out  like  the  letter  Y and  open  on  the  floor  of  each  nostril ; 
the  incisive  fossa  contains  the  naso-palatine  ganglion  described  by 
Jules  Cloquet.  J 

The  superior  maxillary  articulates  with  two  bones  of  the  head 

the  frontal,  and  ethmoid,  occasionally  with  the  sphenoid ; and  with 
all  the  bones  of  the  face,  except  the  inferior  maxillary.  It  has  eight 
processes— the  orbital,  alveolar,  palatine,  zygomatic,  malar,  nasal 
process,  crest,  and  spine.  Its  proper  foramina  are  four-  the  anterior 
palatine  canal,  foramen  antri,  infra-orbital,  and  dental ; and  its 
common  the  same  number— the  foramen  incisivum,  posterior  palatine 
nasal  duct,  and  spheno-maxillary  fissure.  This  bone  is  very  early 
in  its  development ; ossification  being  apparent  in  its  alveolar  arch 
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about  the  fifth  week,  while  another  osseous  point  is  said  to  exist  for 
that  portion  of  the  bone  which  supports  the  incisor  teeth.  The  suture 
which  connects  the  latter  to  the  body  of  the  bone  has  been  occasion- 
ally observed,  even  in  the  adult,  running  from  the  septum  between 
the  outer  incisor  and  canine  tooth  inwards  to  the  back  part  of  the  in- 
cisive fossa,  and  afterwards  extending  upwards  to  the  nasal  process, 
where  it  is  gradually  lost.  This,  on  either  side,  would  circumscribe 
a segment  corresponding  to  the  intermaxillary  bone  in  the  lower 
animals,  and  its  arrest  of  union  would  account  for  the  occurrence 
of  double  harelip.  A second  fissure  is  sometimes  seen  extending 
from  the  edge  of  the  orbit  to  the  infra-orbital  foramen,  and  this  can 
only  be  considered  as  a continuation  of  the  canal  of  the  same  name, 
which  in  early  life  is  always  incomplete.  In  the  fcetus,  the  superior 
maxilla  is  remarkable  for  the  extreme  shortness  of  its  vertica 
measurement  arising  from  the  non-development  of  the  anti  urn  , and 
its  great  length  from  before  backwards,  owing  to  the  teeth  not  having 
as  yet  emerged  from  the  tuberosity ; while  in  old  age  the  loss  of  those 
instruments  of  mastication  bestow  upon  it  something  of  a similai 
character.  Among  the  many  advantages  said  to  result  fiom  the 
existence  of  a cavity  in  this  bone,  the  following  would  appear  to  be 
thifmost  rational,  viz.,  increased  lightness,  less  ^ Jo  ^ture, 
additional  resonance  to  the  voice,  and  greater  amount  of  secietion 
owing  to  the  mucous  membrane  being  stretched  over  a larger  exten 

Bones  are  found  lying  immediately  behind  the  superior 
maxillary,  and  have  been  divided  into  two  parte, -a  homontal  and 
* ; , }Vtp  uniting  with  each  other  externally,  almost  at  a right 

smaller  foramina  sometimes  also  being 
Of  the  bone,  for  the 

neighbouring  structuics  tfjkl,v  0f  the  opposite  side;  the 

and  rough,  for  ” llc"  '\  " , attached  to  it  the  soft  palate ; the 

the  superior  maxi, ha;  while  the  e. 
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ternal,  stretching  backwards  and  outwards,  terminates  in  a pyramidal 
process,  called  the  pterygoid,  the  base  of  which  is  turned  inwards, 
and  its  apex  outwards,  presenting  on  its  upper  surface  three  well- 
marked  grooves,  the  central  of  which  forms  the  greater  portion  of  the 
posterior  palatine  canal,  while  the  two  lateral,  not  so  well  marked, 
articulate  with  the  internal  and  external  pterygoid  plates,  between 
which  it  is  firmly  wedged.  If  we  now  direct  our  attention  to  the 
vertical  plate,  we  will  find  it  to  be  likewise  quadrilateral,  but  long 
from  above  downwards,  and  thinner  than  the  preceding.  It  accord- 
ingly presents  for  examination  two  surfaces,  an  internal  and  external, 
and  four  margins,  an  inferior,  an  anterior,  a posterior,  and  superior. 
On  the  internal  surface  we  observe  two  horizontal  ridges,  the  inferior 
ridge  being  the  best  marked,  to  support  the  posterior  extremity  of 
the  inferior  spongy  bone ; while  the  superior,  only  visible  towards 
the  anterior  part,  has  the  middle  spongy  resting  on  it ; the  groove 
which  separates  them  is  concave  from  above  downwards,  is  ex- 
tremely smooth,  and  corresponds  to  the  middle  meatus  of  the  nose. 
The  external  surface,  convex,  and  also  smooth,  forms  the  internal 
boundary  of  one  of  the  most  important  fossa)  at  the  base  of  the 
cranium,  called  the  spheno-maxillary,  containing  the  superior  maxil- 
lary nerve,  Meckel’s  ganglion,  and  internal  maxillary  ai'tery.  Of  its 
four  margins  the  inferior  becomes  continuous  with  the  horizontal  plate 
nearly  at  a right  angle,  while  its  anterior  very  thin,  articulates 
below  with  the  superior  maxilla,  and  above  with  the  os  planum  of 
the  ethmoid ; the  posterior,  grooved  for  the  palatine  canal,  unites 
with  the  pterygoid  plates;  the  superior  is  remarkable  for  being  sur- 
mounted by  two  processes,— one  anterior,  and  much  more  elevated 
than  the  other,  called  the  orbital ; the  other  posterior,  thin  and  sharp, 
known  as  the  sphenoidal ; a deep  notch,  forming  two-thirds  of  a circle, 
divides  those  processes  from  each  other,  and  across  the  interval 
between  them,  the  body  of  the  sphenoid  is  thrown,  thus  converting 
it  into  a foramen  for  the  passage  of  the  spheno-palatine  nerve,  and 
artery.  The  anterior  or  orbital  process  is  of  a conical  figure,  and 
presents  two  non-articular  facettes ; one  external  corresponding  to 
the  spheno-maxillary  fissure ; the  other,  superior  and  anterior,  form- 
ing part  of  the  floor  of  the  orbit ; and  three  articular,— one  in  front 
and  above,  to  unite  with  the  orbital  plate  of  the  superior  maxilla  ; 
one  behind  and  above,  for  the  body  of  the  sphenoid ; and  one  internally 
for  the  ethmoid;  an  imperfect  cell  is  usually  found  in  this  process, 
which  communicates  with  the  sphenoidal  sinus.  The  posterior  process 
is  thin  and  prolonged  backwards  to  articulate  with  the  roots  of  the 
pterygoid  plates  as  they  spring  from  its  body,  and  hence  its  name  — 
the  sphenoidal. 

The  Palate  unites  with  two  bones  of  the  head, -the  ethmoid  and 
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sphenoid ; and  four  of  the  face— its  fellow  of  the  opposite  side,  the 
superior  maxilla,  the  inferior  spongy,  and  vomer.  It  has  seven  pro- 

cesgeSj the  horizontal,  and  vertical  plates,  the  pterygoid,  crest,  spine, 

orbital,  and  sphenoidal;  while  its  foramina  are,  two  proper,— the 
posterior  palatine  hole,  and  its  accessory,— and  two  common— the 
spheno-maxillary,  and  spheno-palatine  canal.  It  is  developed  from  a 
single  point  of  ossification,  which  is  visible  about  the  sixth  week  at 
the° external  inferior  part,  or  the  junction  of  the  two  plates  with  the 
pterygoid  process ; while  in  the  foetus  its  vertical  measurement  is  less 
than  its  transverse,  and  it  is  also  much  broader  comparatively  in  the 

antero-posterior  direction.  . 

Nasal  Bones  are  two  in  number,  forming  the  anterior  part  ot 
the  root  of  the  nose.  In  figure  they  are  oblong,  narrow  and  thick 
above,  but  broader  and  thinner  below,  and  are  of  a variable  shape  in 
different  individuals : presenting  for  examination  an  anterior  and  a 
posterior  surface,  a superior  and  an  inferior  extremity,  and  an  internal 
and  external  margin.  Of  these  the  anterior  surface  is  smooth,  and 
corresponds  to  the  pyramidalis  nasi ; while  the  posterior,  concave  and 
marked  by  a groove  for  the  nasal  twig  of  the  ophthalmic,  is  covered 
by  the  pituitary  membrane;  the  superior  extremity  is  rough,  thick, 
and  serrated  to  articulate  with  the  internal  angular  process  of  the  os 
frontis ; the  inferior,  sharp,  thin,  and  sometimes  notched,  is  connected 
to  the  nasal  cartilages;  the  internal  edge  is  thick  and  beveled  off,  so 
that,  when  they  come  in  contact  anteriorly,  a groovers  left  between 
them  posteriorly  to  receive  the  spine  of  the  frontal,  and  perpendicular 
plate  of  the  ethmoid;  its  external  is  almost  straight  and  smooth  to 
unite  with  the  nasal  process  of  the  superior  maxillary. 

The  nasal  articulates  with  two  bones  of  the  head, -the  ethmoid 
and  frontal;  and  three  of  the  face, -the  superior  maxillary,  vomer, 
and  its  fellow  of  the  opposite  side.  It  is  developed  from  a sing  e 
point  of  ossification,  which  is  visible  about  the  the  eighth  or  ninth 

W The  Ossa  Unguis,  or  Lachrymal  are  found  in  the  anterior  part 
of  the  inner  wall  of  the  orbital  cavity.  Extremely  thin,  like  paper 
and  quadrilateral  in  shape,  they  accordingly  present  two  surteces 
an  internal  and  external ; and  four  margins, -a  super  or  ^n  inf  mo  , 
an  anterior,  and  a posterior.  The  external  surfers  mm  Wby  a 
perpendicular  ridge,  which  divides  it  into  two  portions,— an  antenor 

and  posterior ; the  former  being  deeply  grooved  and  porous,  and  ente - 
ing  into  the  formation  of  the  nasal  duct;  while  the  poster  , g® 
and  slightly  concave,  assists  in  completing  the  inner  wall  of  the  ortnt 
the  ridge  which  separates  them  giving  origin  to  the  ^sor  tars 
muscle.  The  internal  surface  is  slightly  concave,  owing  P 

sion  which  exists  on  it,  corresponding  to  the  ridge  on  the  1 1 
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side ; it  closes  in  anteriorly,  the  middle  meatus,  and  posteriorly,  the 
ethmoidal  cells.  Its  anterior  margin  is  nearly  straight,  for  articulation 
with  the  nasal  process  of  the  superior  maxillary ; while  its  posterior, 
thinner  and  shorter,  unites  with  the  os  planum  of  the  ethmoid  ; its 
inferior,  slightly  denticulated,  is  joined  to  the  orbital  plate  of  the 
superior  maxillary,  sending  downwards  and  backwards  a long  pro- 
cess to  meet  the  inferior  turbinated  bone : while  the  superior,  the 
shortest  and  thickest  of  the  whole,  articulates  with  the  frontal. 

The  lachrymal,  articulates  with  two  bones  of  the  head : the  frontal, 
and  ethmoid ; and  two  of  the  face,  the  superior  maxillary,  and  inferior 
turbinated.  It  is  developed  from  a single  point  of  ossification,  which 
is  visible  from  the  thirteenth  to  the  fourteenth  week. 

Inferior  Turbinated  Bones  are  two,  one  on  each  side  of  the  ca- 
vity of  the  nose,  on  its  outer  wall  immediately  below  the  ethmoid ; 
they  are  very  thin,  but  rough,  owing  to  the  numerous  grooves  with 
which  they  are  indented,  for  the  veins  and  arteries  which  ramify  on 
them,  under  the  pituitary  membrane.  Oval  in  figure,  they  present  for 
examination  an  internal,  and  external  surface ; an  upper,  and  lower 
margin ; and  an  anterior,  and  a posterior  extremity.  Of  these  the 
internal  surface  is  convex  and  turned  towards  the  septum,  from 
winch  it  is  usually  separated  by  a narrow  interval,  but  sometimes 
is  in  contact  with  it ; while  the  external  is  concave,  and  forms  a 
large  portion  of  the  inferior  meatus;  the  superior  border  is  irre- 
gular, very  thin  anteriorly,  where  it  rests  on  the  inferior  horizontal 
ridge  of  the  nasal  process  of  the  superior  maxilla,  but  presenting 
more  posteriorly  an  elevated  portion,  called  the  lachrymal  process, 
slightly  grooved,  forming  a part  of  the  nasal  duct,  and  articulating 
with  the  os  unguis  ; still  more  posteriorly  it  is  bent  downwards  and 
outwards  into  a small  triangular  plate,  which  lies  against  and  assists 
in  closing  the  antrum  Highmorianum ; above  it  articulates  with  the 
os  planum  of  the  ethmoid;  and  still  farther  back,  it  rests  on  the 
inferior  horizontal  ridge  of  the  palate  bone ; the  inferior  margin 
thicker,  free  and  curved  outwards,  lies  at  very  variable  distances 
from  the  floor  of  the  nose ; while  its  anterior  extremity,  much  broader 
than  its  posterior,  indicates  at  once  the  side  of  the  nose  to  which  it 
belongs. 

The  inferior  turbinated  articulates  with  one  bone  of  the  head  — 
the  ethmoid,  and  three  of  the  face, -the  os  unguis,  superior  maxillary 
and  palate.  It  is  developed  from  a single  point  of  ossification  which 
is  visible  from  the  fifth  to  the  sixth  month. 

Vomer  is  a single  bone,  placed  in  the  median  line,  and  forming 
the  posterior  part  of  the  septum  nasi ; it  is  usually  perpendicular 
but  may  incline  to  either  side,  and  this  sometimes  in  a very  remark- 
able degree.  In  figure  it  is  quadrilateral,  presenting  two  surfaces 
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corresponding  to  either  nostril,  marked  by  some  small  foramina  and 
grooves,  for  the  passage  of  veins  and  nerves,  and  four  margins,— a 
superior  or  sphenoidal,  an  inferior  or  maxillary,  an  anterior  or 
ethmoidal,  and  a posterior  or  pharyngeal.  The  superior  border  is 
remarkable  for  an  elongated  fissure  for  the  reception  of  the  azygos 
process  of  the  sphenoid,  and  for  its  two  alee  spreading  out  on  either 
side  to  articulate  with  corresponding  grooves  on  the  under  part  of 
the  body  of  that  bone  ; its  inferior  edge,  thin  and  sharp,  is  received 
into  a cleft  formed  for  its  reception  by  the  union  of  the  palate  and 
maxillary  bones  of  opposite  sides  ; its  anterior  margin,  fissured 
above,  receives  the  nasal  lamella  of  the  ethmoid  ; it  is  rough  and 
serrated  below,  where  it  unites  with  the  septal  cartilage,  while  its 
posterior  edge,  sharp,  thin,  and  concave,  forms  the  line  of  division 
between  the  posterior  nares. 

The  vomer  articulates  with  two  bones  of  the  head, — the  ethmoid 
and  sphenoid  ; and  four  of  the  face,— the  two  palate,  and  two  supe- 
rior maxillary.  It  is  developed  from  a single  point  of  ossification, 
which  makes  its  appearance  at  its  anterior  margin,  about  the  eighth 
week,  but  at  birth  it  is  merely  a bony  groove,  which  embraces  the 
cartilage  in  front,  and  its  complete  development  proceeds  very  slowly. 

Inferior  Maxilla  is  a single  bone,  and  has  been  compared  in 
shape  to  a horse-shoe ; to  examine  it  properly  it  should  be  di- 
vided into  a body,  sides,  rami,  coronoid,  and  condyloid  processes. 
Of  these  the  body,  which  is  the  most  anterior  part,  is  square  in  its 
outline  presenting  an  anterior  and  a posterior  surface,  and  an  upper 
and  a lower  margin  ; its  lateral  parts  becoming  continuous  with  the 
rami  at  each  side,  at  a very  obtuse  angle.  The  anterior  surface 
convex,  shows  in  the  mesial  line  a vertical  elevation  indicating  the 
point  of  union  between  the  two  portions  of  opposite  sides,  and  to 
this  the  term  symphysis  menti  has  been  attached;  it  terminates 
below  in  a prominence  known  as  the  genial  process;  external  to  the 
symphisis,  and  extending  outwards  nearly  to  the  mental  hole,  is 
a superficial  depression  for  the  origin  of  the  quadratic  menti  while 
above  it,  is  another,  smaller,  and  not  so  well-marked,  limited  exter- 
nally by  the  prominence  of  the  canine  tooth,  called  the  myrtiform 
or  incisor  fossa,  from  which  arises  the  levator  labii  iiiferioris.  The 
posterior  surface  is  concave  and  much  smoother,  a mere  line  marking 
the  junction  between  the  two  bones  of  opposite  sides;  to  this  the 
fraenum  lingua.,  or  mucous  fold  connected  to  the  under  surface  of  the 
tongue  is  attached,  while  near  its  lower  part  we  may  observe  four 
tubercles  known  as  the  genial  eminences  ; from  the  two  superior  o 
which  the  genio-liyoglossi  of  opposite  sides  arise  and  from  the  two 
inferior,  the  genio-hyoidei ; on  either  side  of  the  two  last,  but  a 
little  lower  down,  is  a slight  depression,  oval  in  shape,  called  ie 


INFERIOR  MAXILLA. 


93 


digastric  pit,  into  which  the  muscle  of  that  name  is  inserted  ; the 
upper  edge  of  the  body  is  perforated  by  four  foramina  for  the  incisor 
teeth,  the  margins  of  each  being  marked  by  slight  depressions,  but 
more  deeply  on  the  anterior  than  the  posterior  surface ; while  the 
inferior  border  is  rounded,  prominent,  and  subcutaneous.  Turning 
now  the  sides  of  the  lower  jaw,  we  find  them  to  curve  backwards 
and  outwards,  as  far  as  the  angle  where  they  unite  with  the  as- 
cending ramus ; their  external  surface  is  slightly  convex,  and  at  its 
anterior  part,  a little  below  its  centre,  from  above  downwards,  is 
a round  foramen,  known  as  the  mental,  which  gives  passage  to  the 
nerve,  and  artery  of  the  same  name ; an  oblicpie  line,  commencing 
below  this  hole,  passes  upwards  and  backwards,  to  terminate  in  the 
posterior  lip  of  the  coronoid  process ; to  this  line  is  attached,  an- 
teriorly, the  triangularis  oris,  whilst  behind  this  muscle  it  is  crossed 
nearly  at  a right  angle,  by  the  facial  artery ; the  internal  surface  is 
very  irregular,  and  presents  a ridge  similar  to  that  on  the  outside, 
but  more  elevated,  passing  from  before  and  below,  upwards  and 
backwards,  to  terminate  in  a spur-like  process,  overhanging  the 
dental  foramen  ; this  has  been  called  the  mylo-hyoid  ridge,  which 
gives  attachment  by  its  two  anterior  thirds  to  the  muscle  of  that 
name,  and  by  its  posterior  third  to  the  superior  constrictor  of  the 
pharynx ; above  it,  but  anteriorly,  is  a superficial  depression  for  the 
sublingual  gland,  and  below  it,  but  posteriorly,  another  for  the  sub- 
maxillary ; a slight  groove  is  likewise  found  inferior  and  parallel 
to  it,  which  lodges  a small  nerve,  the  mylo-hyoid,  a branch  of  the 
inferior  dental,  for  the  supply  of  that  muscle  ; the  upper  margin  of 
the  side,  studded  with  the  depressions  for  the  molar  teeth,  is  curved 
inwards,  particularly  at  its  posterior  part,  and  terminates  in  a shallow 
groove,  which  is  gradually  lost  on  the  anterior  edge  of  the  coronoid 
process  ; the  inferior  edge  is  rounded  and  curved  outwards.  The 
lami  join  the  sides  of  the  bone  at  variable  angles,  according  to  the 
period  of  life  ; in  the  very  young  the  angle  can  scarcely  be  said  to 
exist,  but  with  succeeding  years  it  gradually  becomes  more  developed, 
approaching,  at  the  adult  period,  very  closely  to  a right  angle  ; but 
with  declining  life  it  again  diminishes,  and  as  the  teeth  decay  and 
fall,  it  by  degrees  becomes  more  obtuse,  again  assuming  in  old  age 
ah  the  characteristic  features  of  childhood.  On  examining  the  sides 
as  they  appear  in  the  adult,  they  are  seen  to  be  quadrilateral,  present- 
ing two  surfaces,  an  internal  and  external;  and  four  margins  an 
anterior,  a posterior,  an  inferior,  and  superior.  The  external  surface 
§eneralIy  fiat,  but  rough  in  order  to  afford  firmer  attachment  to 
the  masseter  muscle,  the  anterior  portion  of  which  is  inserted  into 
the  lower  part  in  front  of  its  angle,  while  the  aponeurotic  fibres  of 
its  posterior  part,  gliding  beneath  the  other,  are  firmly  implanted 
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into  the  upper  part  of  the  side,  as  high  as  the  sigmoid  notch ; the  in- 
ternal surface,  on  the  other  hand,  is  very  irregular ; the  angle  and  the 
parts  adjacent  being  elevated  and  rough  for  the  insertion  of  the 
internal  pterygoid,  and  stylo-maxillary  ligament,  while  a little  above 
it  is  the  large  dental  foramen,  leading  obliquely  downwards  and  for- 
wards into  the  dental  canal,  for  the  transmission  of  the  dental  ves- 
sels, and  nerves  for  the  supply  of  the  teeth.  The  orifice  of  this  canal 
is  bounded  superiorly  and  internally  by  a sharp  process  called  the 
spur,  which  gives  attachment  to  the  internal  lateral  ligament  of  the 
jaw ; above  the  spur,  but  posteriorly,  the  bone  is  concave  and 
smooth,  where  the  internal  maxillary  glides  beneath  it  to  reach 
the  pterygoid  space  ; while  more  anteriorly  it  is  elevated  and.rough, 
for  the  attachment  of  the  buccino-pharyngeal  aponeurosis.  We 
have  already  stated  that  the  alveolar  process  posteriorly  is  pro- 
longed as  a groove,  forming  the  anterior  edge  of  the  coronoid  process : 
this  groove  interiorly  gives  attachment  to  the  buccinator  muscle, 
while  above  it  affords  insertion  to  the  anterior  fibres  of  the  temporal. 
The  posterior  edge  of  the  ascending  ramus  is  rounded,  slightly  con- 
cave, and  imbedded  in  the  parotid  gland,  while  the  superior  presents 
two  remarkable  processes,  the  coronoid  anteriorly,  and  condyloid 
posteriorly,  which  are  separated  by  a depression  nearly  semicircular, 
with  margins  exceedingly  sharp,  known  as  the  sigmoid  notch,  which 
gives  passage  to  the  masseteric  nerve,  and  artery,  for  the  supply  of 
that  muscle.  The  coronoid  process,  triangular  in  shape,  with  the 
base  below  and  the  apex  above,  the  latter  curved  outwards  and 
backwards,  is  imbedded  in  the  tendon  of  the  temporal  muscle,  which 
it  splits  like  a wedge;  while  the  condyloid,  broad  from  side  to  side, 
and  covered  superiorly  with  cartilage,  is  supported  by  a constricted 
neck  which  is  grooved  anteriorly  and  internally,  for  the  inser- 
tion of  the  external  pterygoid  muscle,  while  it  is  rounded  and  smooth 
behind,  and  encircled  by  the  attachment  of  the  capsular  ligament, 
which  connects  it  to  the  glenoid  cavity  above. 

The  inferior  maxilla  articulates  with  one  bone  of  the  head,  the 
temporal,  but  with  none  of  the  face ; it  has  two  proper  foramina,  the 
dental  and  mental ; andits  processes  are  two,  the  coronoid  and  condy- 
loid. It  has  also  two  points  of  ossification  for  each  lateral  portion, 
one  for  the  mass  of  the  bone  in  general,  and  the  other  for  the  inner 
border  of  the  dental  groove,  ossification  taking  place  very  ear  y, 
generally  from  the  fourth  to  the  fifth  week,  while  the  alveolar  portion, 
which  we  have  stated  to  be  distinct,  becomes  united  to  the  other 
about  the  seventh  or  eighth.  We  have  already  alluded  to  the  changes 
which  it  imdergoes  at  the  several  periods  of  hfe,  modifying 
character  of  its  angle,  and  to  this  we  may  merely  add  that  the  ridg 
we  have  described  on  the  outer  and  inner  surfaces  of  its  sides, 
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stretching  obliquely  downwards,  forwards,  and  inwards,  seem  to 
divide  them  into  two  distinct  parts, — a superior  or  alveolar,  con- 
stituting about  two-thirds  in  depth  of  the  bone  anteriorly  ; and  an 
inferior  or  basilar,  the  foundation  on  which  the  entire  bone  appears 
to  be  built. 


THE  TEETH. 

The  teeth  are  divided  into  permanent  and  into  temporary,  or  de- 
ciduous ; and  are  variously  considered  to  appertain  to  the  neural  and 
dermal  skeletons ; they  are  sixteen  in  number  in  each  jaw,  and 
divisible  into  four  incisors,  two  canine,  and  ten  molars.  Each  tooth 
has  a crown,  neck,  and  fang,  the  first  being  that  portion  which  is  free 
above  the  gum ; the  second  that  which  is  surrounded  by  the  fibro- 
mucous  tissue  ; and  the  third  that  which  is  imbedded  in  its  proper 
alveolus,  these  several  parts  undergoing  modifications  resulting  from 
age,  position,  use,  &c.  although  strictly  formed  according  to  a single 
type. 

Incisors. — In  these,  the  crown  is  somewhat  triangular  in  shape, 
but  constricted  towards  the  neck,  flat  or  convex  from  side  to  side  on 
the  anterior  surface ; deeply  excavated  on  the  posterior,  and  gradu- 
ally bevelled  off  superiorly  to  a chisel  edge.  The  two  central  are 
jj^e  larger,  those  of  the  upper  jaw  predominating  in  size  remarkably 
over  those  of  the  lower,  while  the  neck  is  constricted  and  rough, 
with  numerous  small  apertures  for  the  transmission  of  vessels  ; the 
fang  or  root,  conical  in  shape,  is  planted  in  the  alveolar  depression, 
and  presents  at  the  extremity  an  opening  for  the  transmission  of  the 
nutritious  artery,  and  a branch  of  the  dental  nerve  ; a vertical  sec- 
tion revealing  a cavity  within,  corresponding  in  outline  to  the  tooth 
and  occupied  during  life  by  the  dental  pulp. 

Canine,  Laniares,  or  Cuspidate— In  these,  the  crown  is  con- 
stricted superiorly  into  a blunted  point ; they  are  very  convex 
anteriorly,  and  cut  off  from  below,  upwards  and  forwards,  on  the 
posterior  surface ; the  neck  is  also  contracted  in  size,  and  surrounded 
by  the  gum,  while  the  fang,  thick,  strong,  and  much  prolonged  is 
planted  in  the  alveolus,  its  gradual  increase  from  point  to  neck  pro- 
tecting the  artery,  and  nervous  filament  from  pressure. 

Molars.— Are  five  in  number,  the  three  posterior  on  each  side 
being  true  molars,  or  multicuspidati ; and  the  two  anterior  false 
molars,  or  bicuspidati,  the  latter  presenting  a crown  with  a double 
tubercle  superiorly,— the  external  being  the  more  elevated  of  the 
two  ; they  are  convex  both  on  their  internal  and  external  surfaces 
ana  short  from  above  downwards,  supported  by  a constricted  neck’ 
"bile  the  fang  is  still  single,  with  a linear  depression  on  both  aspects’ 
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showing  a tendency  to  that  future  division  which  sometimes  exists 
in  those  of  the  upper  jaw,  especially  in  the  posterior  pair.  In  the 
true  molars  the  crown  is  square,  and  surmounted  by  three  or 
four  tubercles;  they  are  also  convex  on  both  surfaces,  and  generally 
exhibit  two  linear  depressions,  running  from  above  downwards, 
shaping  the  crown  like  a wool-pack,  while  the  neck  is  constricted 
and  short,  the  fangs  varying  from  three  to  four,  with  a correspond- 
ing number  of  neural  and  vascular  foramina.  Occasionally  m the 
lower  set  two  roots  only  occur,  a divergent  excurvation  existing 
which  increases  their  security  ; but,  according  to  our  observation, 
this  arrangement  may  be  found  much  more  frequently  in  the  upper 
set  although  the  contrary  opinion  is  usually  entertained,  the  pulp 
cavity  is  figured  like  a Maltese  cross,  and  is  large  and  well-marked. 

Structure  —A  tooth  consists  of  three  hard  tissues,  and  a cen- 
tral vascular  matrix;  those  tissues  are  the  enamel  which  surrounds 
the  crown  • the  dentine  or  tooth  ivory,  intermediately  placed  between 
the  enamel’ and  the  pulp  cavity ; and  the  crusta  petrosa  or  cementum, 
holding  the  same  relation  to  the  fang,  as  the  enamel  to  the  crown. 
Of  these  three  structures  the  enamel,  the  hardest  in  the  human 
body  is  smooth  on  the  external  surface,  more  rough  internally,  an 
always  thicker  on  the  summit  than  on  the  sides  of  the  crown,  which 
it  wholly  surrounds.  In  order  to  examine  its  structure  propei  y, 
sections  must  be  prepared  for  the  microscope,  both  longitudinal  and 
transverse,  when  it  will  be  seen  to  consist  of  a series  of  hexagonal 
fibres,  with  their  opposed  surfaces  mutually  corresponding  one  ex- 
tremity being  free,  while  the  second  rests  on  and  is attached  to  the 
surface  of  the  dentine.  Maceration  m acid  proves  these  fibi  es 

merely  an  organic  sheath,  containing  a crystalline  deposit  (fluonde 

of  calcium),  and  consequently  a modified  cell  structure.  e a 
been  unable  to  detect  any  wave  in  the  enamel  fibres,  hut  an  obliqu^J 
in  many  cases  amounting  to  a single  curve,  m of  ten  dmtmctly j is  1 1 . 

Dentine  -This  structure,  giving  form  and  strength  to  the  too  , 

dichotomously  in  their  course  to  gain  the  enamel  to^mh  I ■ ^ 
attached  by  filamentous  extremities ; but  whei  e they  l cacl 
netosa^  they  are  the  efferent  tubes  of  osseous  lacunae,  which  they  form 
CSSL  of  th.iT  own  cavities. 

will  crranular  when  examined  with  a hign  po  > . , n a j 

; CtaLbdhr  structure  iu  which  the  £££» 
iu  their  course.  The  tubes  present  two  . Jtems  » 
nod  secondary;  the  resulting  angles,  by  Ut^dy  mtocepo  g o[ 

light,  producing  their  J^yiJg  the 

these  osseous  vessels  appears  to  be  tor  tne  pm  I o 
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elements  of  nutrition  to  the  most  remote  portions  of  the  dental  struc- 
ture, thus  becoming  similar  in  function  to  the  Haversian  canals  of 
long  bones,  while  they  likewise,  by  their  direction  and  numerous 
incurvations,  produce  strength,  and  confer  a certain  degree  of  elas- 
ticity on  the  tooth  structure. 

Cementum,  crusta  petrosa,  or  tooth-bone , surrounds  the  root,  lines 
the  vascular  canal  for  some  distance,  and  at  the  emergence  of  the 
tooth  covers  the  enamel  with  a thin  stratum.  It  is  thickest  at  the 
extremity  of  the  fang,  and  presents  lacunae  and  canaliculi  exactly 
similar  to  those  of  the  bones  of  the  true  skeleton. 

Development. — This  process  consists  of  four  stages  termed  the 
papillar,  follicular,  saccular,  and  eruptive ; but  it  will  be  preferable 
in  an  anatomical  work  of  this  kind  merely  to  present  a general  view 
of  the  subject,  referring  to  treatises  on  structural  anatomy  for  more 
exact  information.  (See  Muller  by  Baley,  Todd  and  Bowman’s 
Physiology  of  Man,  and  Dr.  Carpenter’s  beautiful  work  on  General 
Physiology.) 

It  may  be  stated  generally,  that  about  the  sixth  week  the  superior 
maxillary  bone  presents  a shallow  groove  anterior  to  the  palate- 
plate  or  its  rudiment,  lined  by  mucous  membrane,  and  within  this  a 
series  of  papilla;  are  developed,  constituting  the  first  stage  ; again, 
within  the  same  sulcus  transverse  folds,  the  rudiments  of  the  future 
alveolar  septa,  are  produced,  and  these,  separating  the  papillae,  re- 
present the  second  or  follicular  stage ; while,  finally,  from  the  margins 
of  the  follicle,  opercula  or  coverlids  are  developed,  overlapping  the 
papillae,  thus  forming  closed  saccules,  or  the  third  stage.  The  crown 
of  the  tooth  is  first  developed  from  the  dentinal  pulp,  and  the  ena- 
mel from  the  second  distinct  but  similar  structure,  the  ossifying 
surface  being  the  columnar  epithelium  of  the  enclosed  mucous  mem- 
brane ; while  the  cementum  is  a subsequent  formation,  probably 
derived  from  a distinct  membrane,  which,  from  the  fact  that  the 
enamel  is  covered  by  a thin  layer  at  the  period  of  eruption,  would 
seem  to  line  the  sac  external  to  the  pulp  of  the  last-described  struc- 
tuie.  lakmg  these  changes  more  in  detail  at  the  sixth  week  of  foetal 

e,  the  upper  jaw  presents  a prominent  mucous  fold  anteriorly  — 

e rudiment  of  the  lip;  and  internal  to  this,  a second, —the  nascent 
palate,  separated  from  each  other  by  a groove,  but  all  receiving  a 
common  covering  from  the  proper  mucous  membrane,  while  a little 
later  a ridge  is  developed  from  the  floor  of  the  groove  anteriorly  - 
the  rudiment  of  the  external  alveolar  arch.  The  order  of  parts  from 

Sion1-6  thirdW X Tld  t1her,ef0re  be>  first>  lip ; second,  a depres- 

groo^  fifth  fold  n a r601?  ridsG;  f0U1'th’  Primary  dental 

L7’bfV  ld  representing  the  internal  alveolar  border  • and 

rh’  ^ Palate‘  AS*in  the  order  of  primary  formation  wo’uM  be 
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as  follows  papilla  of  first  deciduous  molar,  seventh  week ; of 
canine,  eighth  week ; of  incisor— the  central  having  precedence- 
ninth  week  ; and  second  molar,  tenth  week.  AY  hen  the  germs  of 
all  the  deciduous  teeth  are  perfected,  those  in  the  lower  jaw  being 
prolonged,  a little  later,  in  fact,  until  the  eleventh  week,  the  folli- 
cular stage  is  completed  ; and  at  the  thirteenth  week  the  closure 
of  the  follicles,  and  their  conversion  into  saccules  are  accomplished. 
Durino-  the  fourteenth  and  fifteenth  weeks,  the  primary  dental 
<rroove°is  closed,  but  a portion  nearer  to  the  surface,  the  secondary 
dental  groove,  remains  open,  processes  from  the  dental  sac  being 
prolonged  into  it  to  form  the  saccules  of  the  permanent  teeth ; these 
are  styled  cavities  of  reserve,  the  prolongations  for  the  incisors,  pre- 
ceding those  for  the  canine  and  molars.  The  secondary  dental  groove 
is  now  closed,  and  at  the  fifth  month  papilla;  are  developed,  produc- 
ing saccules  similar  to  the  primary  forms ; these  likewise  recede 
from  the  surface  of  the  gum,  and  lie  internal  to  the  deciduous  sacs 
The  first  permanent  molar  is  developed  not  in  the  secondary  dental 
— ...m  v>nt.  lw  a.  nanilla.  situated  in  the  posterior  extremity  of  the 


Central  Incisors  developed  at  8 years. 


Lateral  Incisors 
First  Bicuspid 
Second  Bicuspid 
Canines 
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Second  Molars 


* Goodier  in  Edinburgh  Medical  and  Surgical  Journal. 
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The  second  series  of  teeth  become  requisite,  in  consequence  of  the 
increase  in  the  size  of  the  jaws,  and  it  is  on  this  account  that  the 
primary  set  are  deciduous.  They  are  considered  merely  as  calcified 
cell  transformations  of  the  elements  of  the  mucous  membrane,  similar 
to  corneous  tissues  ; they  differ  in  many  respects  from  the  bones  of 
the  true  skeleton,  in  being  exposed  and  devoid  of  periosteum,  and  in 
containing  chondrine  instead  of  gelatine ; they  are  likewise  remark- 
able for  the  amount  of  fluoride  of  calcium  found  in  the  enamel ; in 
being  deciduous ; and,  with  few  exceptions,  not  lasting  the  life  of  the 
individual  where  senility  is  much  prolonged.  Certain  circumstances 
would  seem  to  strengthen  the  opinion  of  their  being  more  nearly 
allied  to  the  dermal  structures,  and  amongst  the  more  obvious  are 
the  attachment  of  the  teeth  to  the  jaw  by  ligaments,  as  in  the 
lophius  piscatorum,  and  their  arrangement  on  the  tongue,  palate, 
and  gills  of  the  salmon,  and  the  similar  organization  of  the  beak  in 
birds. 

Os  Hyoides. — This  bone  is  single  and  situated  in  the  anterior 
part  of  the  neck,  between  the  larynx  and  tongue.  It  is  parabolic  in 
shape,  or  rather,  it  resembles  in  a great  measure  the  small  Greek 
upsilon,  and  hence  its  name.  In  order  to  examine  it,  we  will  divide 
it  into  a body,  two  lesser  cornua  or  appendices,  two  greater  cornua, 
and  two  cartilaginous  nodules  at  the  extremities  of  these  last.  Of 
these,  the  body  is  quadrilateral  in  shape,  presenting  two  surfaces, — 
an  anterior,  and  posterior ; and  two  margins, — a superior  and  in- 
ferior. The  anterior  surface,  more  prominent  below  than  above,  is 
rough,  convex,  and  subcutaneous ; while  the  posterior  is  deeply  con- 
cave, filled  with  a mass  of  condensed  cellular  tissue,  at  one  period 
described  as  a gland,  the  duct  of  which  was  said  to  have  opened  on 
the  upper  and  posterior  part  of  the  tongue  ; the  lower  edge,  more 
prominent  than  the  upper,  has  inserted  into  it  the  sterno-liyoid  in- 
ternally, and  the  omohyoid  externally,  while  the  superior  margin, 
curved  backwards,  gives  attachment  to  the  thyro-hyoid  membrane, 
and  to  a strong  ligamentous  structure  of  a yellowish  colour,  which 
is  prolonged  into  the  centre  of  the  tongue, — the  analogue  of  the 
lingual  bone  in  the  lower  class  of  animals,  as  well  as  to  the  mylo- 
hyoid,  genio-hyoid,  and  genio-liyoglossus,  the  aponeurosis  of  those 
muscles  being  continued  over  the  anterior  surface ; the  lateral  ex- 
tremities of  the  body  become  continuous  with  the  greater  cornua  at 
an  obtuse  angle,  the  junction  between  them  being  sometimes  cartila- 
ginous and  sometimes  osseous,  and,  at  their  point  of  union,  but 
situated  superiorly,  is  the  appendix,  or  lesser  cornu,  conicLl  in 
shape,  directed  upwards,  backwards,  and  outwards,  of  variable 
length  affording  attachment  to  the  stylo-hyoid  muscle  and  ligament 
as  well  as  to  small  muscular  slips  of  the  liyoglossus,  and  middle 
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constrictor  of  the  pharynx.  The  greater  cornua  stretch  backwards 
and  outwards,  diverging  from  each  other,  and  terminate  posteriorly 
in  a cartilaginous  tubercle,  which  in  the  natural  condition  of  the 
parts  occupies  a space  bounded  above  by  the  lingual  artery,  below 
by  the  superior  thyroid,  and  posteriorly  by  the  external  carotid  , 
these  processes  of  the  bone  differ  essentially  from  the  body,  hemg 
much  smaller  and  rounder,  and  tapering  gradually  off  as  they  pio- 
ceed  backwards  ; they  give  attachment  to  the  thyro-hyoid  muscle 
and  membrane  below,  to  the  hyoglossus  and  nnddle  constnctar 
above,  and  by  their  cartilaginous  extremity  to  the  thyro-hyoid 

^The^os  hyoides  has  no  immediate  connexion  with  any  other  bone 
of  the  skeleton,  but  this  rule  is  occasionally  liable  to  exception, 
the  styloid  process  of  the  temporal  has  been  sometimes  observed  to 
• i 4-  u This  however,  is  an  extremely  lare  occunence, 

articulate  with  it.  ^ 8tyWiy<1id 

fd  which  it  is  exceedingly  prone  to 

ligament  a structural  g fi  ossific  ints 

undergo  in  a par  lid  degre  . * - £***  * ^ ^ ^ 

nt?betao  seldom  or  ever  fo.md  to  be  united  at  birth,  but 
^“.^ed  by  cartilaginous  intervals,  which  are  sometime,  per- 
iling iOdThetverai  hone,  of  the  omnium  mid  face 

the  whole  mass  of  the  skull , * . j -T)  the  several 

two  is  uot  always  exact,  varying,  as  it  is  ^ *mount  of 

races  of  man,  physiologists  have ^attempted  ^ 

the  capacity  of  an  indivulua  , y 1U‘|'  ° a c0U1-se  of  proceeding 

cranium  and  face  the  standard  of 

which,  to  say  the  least  of  it,  .^^eTen  ^ pounded  on  this 
Amongst  the  various  theories  which  have  beenj  ^ ^ ^ of 

subject,  it  may  be  perhaps  ^Z^ement  of  the  intellect  the  facial 
Camper  ; be  proposed  as  ‘ . d by  dropping  a vertical 

angle,  which  be  suggested  should  be  Jth(,  illcisor 

line  from  the  most  P‘0min  ,,  , fail  the  last-named 

X r;  “".stlnded  between  these  two 
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lines  has  been  found  to  vary,  being  from  80°  to  85°  in  the  European, 
from  70°  to  75°  in  the  Mongolian,  from  60°  to  65°  in  the  Negro, 
about  40°  in  the  chimpanzee,  and  30°  in  the  ouran-outang.  Now 
the  theory  advocated  by  Camper  is  this — that  the  nearer  the  angle 
formed  by  the  concourse  approached  to  a right  angle,  the  greater 
would  be  the  amount  of  intellectual  capacity.  This  idea  is  not 
only  supported  by  the  foregoing  facts,  but  likewise  corroborated 
by  the  views  inculcated  by  comparative  anatomy,  which  teaches  us 
that  in  the  ascending  scale  of  intellectual  development  the  face  and 
cranium  are  in  an  inverse  ratio  to  each  other,  and  that  the  one 
must  always  be  increased  at  the  expense  of  the  other.  We  also  find 
the  skull  comparatively  larger  in  the  child  than  in  the  adult;  while, 
as  the  rule,  that  of  the  male,  is  always  much  better  developed,  than 
that  of  the  female. 

The  Cranium,  when  its  facial  appendage  is  removed  from  it,  is 
ovoid  in  figure,  more  expanded  behind  than  in  front,  flattened  on  its 
inferior  surface  anteriorly,  as  well  as  on  its  sides,  while  superiorly 
it  is  smooth,  rounded,  and  convex.  It  does  not  necessarily  follow 
that  its  two  lateral  portions  should  exactly  correspond  in  size,  as 
variations  exist  more  or  less  obvious  in  all ; but  where  the  deviation 
is  very  striking  it  has  been  generally  found  that  some  cei’ebral  affec- 
tion had  been  evidenced  during  life.  As  it  is  a hollow  cavity,  we 
must  give  it  two  surfaces, — an  external,  and  internal — the  one  in  its 
general  character  convex,  the  other  concave.  W e will  begin  with 
the  first. 

The  exterior  of  the  skull,  may  be  divided  into  the  sinciput  or  frontal 
region  ; the  bregma  or  vertex,  with  the  lateral  regions  or  temporal 
on  each  side ; the  occiput,  and  true  base.  Of  these  the  sinciput, 
occupying  the  anterior  superior  part  of  the  cranium,  formed  solely 
by  the  frontal  bones,  is  smooth,  convex,  and  covered  by  the  occipito- 
frontalis, bounded  anteriorly  by  the  superciliary  ridges,  and  the 
suture  between  the  frontal  and  nasal  bones  ; posteriorly  by  the 
coronal  suture  ; and  laterally  by  the  temporal  ridges.  Immediately 
above  the  edge  of  the  orbit,  we  observe  a small  hole,  sometimes  a 
mere  notch,  for  the  supra-orbital  nerve  and  artery ; and  higher  up  a 
slight  transverse  depression,  above  which  it  becomes  again  prominent, 
constituting  the  frontal  eminences,  the  points  where  the  first  ossific 
nuclei  are  deposited.  Between  these  two  elevations,  may  generally 
be  seen  the  imperfect  remnant  of  the  suture  where  the  opposite 
bones  were  disunited  in  early  life,  terminating  below  and  in  front 
m the  spine  for  the  support  of  the  nasal  bones,  and  behind  by  the 
posterior  superior  angle,  which  in  foetal  existence  were  rounded  as 
already  alluded  to  in  the  description  of  the  separate  bone,  giving 
rise  to  a deficiency  in  the  osseous  structure,  termed  the  anterior 


102 


SKULL. 


superior  fontanelle.  Immediately  behind  the  sinciput  is  the  bregma, 
or  vertex;  which  is  of  a quadrilateral  shape,  bounded  anteriorly 
by  the  coronal  suture,  behind  by  the  lambdoidal,  and  laterally  by 
the  temporal  ridges.  It  also  presents  in  the  mesial  line  a suture, 

tqie  sagittal,  which  lies  between  two  well-marked  eminences  on 

either  side  the  parietal,  while  two  small  foramina  are  generally 
found  near  the  posterior  part  of  the  suture,  for  the  transmission  of 
a small  vein  to  communicate  with  the  longitudinal  sinus ; and  at 
the  same  place,  in  foetal  life  the  posterior  fontanelle  exists  from  a 
deficiency  of  the  posterior  superior  angles  of  the  parietal  bone. 
Proceeding  still  farther  back,  we  arrive  at  the  occipital  region,  a 
space  exceedingly  circumscribed,  being  entirely  formed  of  the  upper 
part  of  the  occipital  bone,  bounded  above  by  the  lambdoidal  suture, 
and  below  by  the  superior  semicircular  line  ; it  is  smooth,  convex, 
and  covered  by  the  occipito-frontalis,  with  the  ramifications  of  the 
occinital  artery  and  great  occipital  nerve.  The  lateral  regions  are 
defined  by  a curved  line,  drawn  from  the  external  orbital  process  of 
the  os  frontis,  backwards  to  the  point  where  the  superior  semicircular 
line  on  the  occipital  bone  strikes  the  mastoid  process  of  the  temporal 
bone  • this  would  form  its  superior  boundary,  while  its  inferior  s 
constituted  by  the  zygomatic  arch  with  its  horizontal  root  as  fa 
back  as  the  lambdoid  suture,  and  mastoid  process.  According  to 
Sis  definition  we  would  find  the  lateral  regions  to  be  semicircular 
in  form,  flattened  anteriorly,  and  slightly  convex 
presenting  for  consideration  the  following  parts  -.-most  anteriorly 
Se  temporal  fossa,  bounded  above  by  the  temporal  ridge,  below  by 
the  horizontal  root  of  the  zygoma,  and  crest  on  the  great  wing  ofthe 
tphenoid,  which  separates  it  from  the  zygomatic  fossa  ; it  is  semilu- 
nar in  shape,  and  formed  by  the  following  bones,  from  before  back- 
wards viz  : malar,  frontal,  great  wing  of  sphenoid,  squamous  plat 
‘ ‘ ; ’ i j mrietal ' it  affords  attachment  to  the  temporal  muscle, 

by  rte  ri»  t0  tlw  temporal  fossa,  is  the  externa 

Below,  and  slia  y P „ Pounded  above  by  the  horizontal 

l,y  the  auditory  in oce;  > immediately  posterior  to  it,  is 
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mentum  nuchte,  and  tlie  superior  and  inferior  semicircular  lines  with 
the  groove  separating  them ; the  muscles  attached  to  them  have  been 
already  mentioned.  Passing  still  farther  forwards,  we  arrive  at  the 
foramen  magnum,  oval  in  shape,  and  long  antero-posteriorly,  for  the 
transmission  of  the  medulla  oblongata  with  its  vessels,  vertebral 
artery  and  spinal  accessory  nerve.  On  either  side  of  it  are  the  two 
condyles,  likewise  oval  in  shape,  and  very  prominent,  looking  down- 
wai’ds,  forwards,  and  outwards,  marked  internally  by  a small  pit  for 
the  insertion  of  the  cheek  ligaments ; perforated  anteriorly  and  pos- 
teriorly by  two  foramina,  those  in  front  being  large  and  round,  for 
the  passage  of  the  ninth  pair ; those  behind  small,  and  occasionally 
absent,  for  the  transmission  of  a minute  vein  from  the  vertebral  to 
the  lateral  sinus ; externally,  the  condyles  become  continuous  with 
the  jugular  ridge,  into  which  is  inserted  the  rectus  capitis  lateralis; 
while  external  to  this  ridge  is  the  small  groove  for  the  occipital  artery, 
then  a slight  elevation  for  the  insertion  of  the  trachelo-mastoideus, 
external  to  which  is  the  elongated  fossa  for  the  origin  of  the  digastric, 
which  is  bounded  on  the  outside  by  the  tip  of  the  mastoid  process. 
Two  foramina  are  situated  anterior  to  the  parts  we  have  enumerated, 
one  internal,  large  and  ovoid  in  shape,  called  the  posterior  lacerated, 
formed  between  the  temporal  and  occipital  bones,  bounded  behind 
by  the  jugular  ridge,  in  front  by  the  carotid  foramen,  internally  by 
the  anterior  condyloid  hole,  externally  by  the  styloid  and  vaginal 
processes  of  the  temporal  bone;  this  hole  is  usually  divided  into 
three  chambers  by  septa,  sometimes  bone,  sometimes  cartilage — the 
most  posterior,  the  largest,  giving  passage  to  the  internal  jugular 
vein;  the  middle,  intermediate  in  size,  to  the  pneumo-gastric  and 
spinal  accessory  nerves;  and  the  most  anterior  to  the  glosso-pharyn- 
geal;  the  second  foramen,  known  as  the  stylo-mastoid,  lies  between 
the  styloid  process  in  front,  the  mastoid  behind,  and  posterior  lace- 
rated internally,  and  gives  exit  to  the  facial  nerve,  the  stylo-mastoid 
artery  entering  at  the  same  time.  Returning  now  to  the  mesial 
line,  we  find  the  cuneiform  process  of  the  occipital  stretching  up- 
wards and  forwards  to  join  the  body  of  the  sphenoid ; it  is  flattened 
but  rough,  broader  behind  than  in  front,  giving  attachment  by  its 
posterior  border  to  the  apparatus  ligamentosus  colli ; more  anteriorly 
to  the  two  portions  of  the  occipito-atlantoid  ligament,  to  the  recti 
capitis  antici,  minor  and  major,  to  the  middle  and  superior  constric- 
tors; and  is  ultimately  covered  by  the  mucous  membrane  of  the 
upper  part  of  the  mouth.  This  process  of  the  occipital  is  bounded 
on  either  side  by  the  petrous  portion  of  the  temporal  bones ; which 
divaricating  posteriorly  and  converging  anteriorly,  terminate  in  front 
in  a remarkable  foramen  called  the  anterior  lacerated,  formed  by 
the  union  of  the  sphenoid,  occipital  and  temporal;  in  the  natural 


104 


SKULL. 


condition  of  the  parts  this  hole  is  filled  up  by  cartilage,  to  which  is 
attached  interiorly  the  Eustachian  tube ; superiorly  the  carotid 
artery  grooves  it,  while  it  is  likewise  perforated  by  the  Vidian 
nerve,  the  canal  for  which  opens  on  it  anteriorly  and  interiorly. 
Behind  this  hole,  the  bone  presents  a broad,  rough  expansion,  for  the 
origin  of  the  levator  palati  and  petro-pharyngeal  aponeurosis,  and 
still  farther  back  is  a rounded  hole, — the  carotid,  for  the  entrance  of 
the  artery  of  the  same  name,  and  the  branches  of  the  sympathetic 
nerVe, — the  nervi  molles  which  accompany  it.  The  carotid  foramen 
is  bounded  behind  by  the  posterior  lacerated  hole ; anteriorly  and 
internally  by  the  attachment  of  the  petro-pharyngeal  aponeurosis, 
externally  and  anteriorly  by  the  Eustachian  tube,  directly  anteriorly 
by  the  middle  meningeal  artery  and  internal  lateral  ligament  of  the 
lower  jaw,  and  externally  by  the  vaginal  process  of  the  temporal  bone. 
On  the  outer  side  of  the  carotid  foramen,  is  the  glenoid  cavity,  oval 
in  shape,  concave,  and  covered  with  cartilage ; bounded  anteriorly 
by  the  transverse  root  of  the  zygoma,  externally  by  its  horizontal 
root  and  auditory  process,  posteriorly  by  the  styloid  and  vaginal 
processes  of  the  temporal  bone,  and  internally  by  the  spinous  and 
styloid  of  the  sphenoid,  by  the  internal  lateral  ligament,  and  middle 
meningeal  artery ; traversing  it  from  without,  forwards  and  inwards, 
we  have  the  Glaserian  fissure,  for  the  passage  of  the  parts  already 
enumerated  in  the  description  of  the  separate  - bone,  and  for  the 
attachment  of  the  capsular  ligament.  Between  the  outer  edge  of 
the  petrous  portion  of  the  temporal  bone  and  great  wing  of  the  sphe- 
noid is  a groove,  directed  upwards,  backwards,  and  outwards,  which 
terminates  in  an  osseous  canal,  about  three-quarters  of  an  inch  in 
length,  forming  the  bony  portion  of  the  Eustachian  tube. 

From  this  point,  as  we  have  already  premised,  it  will  be  necessary 
for  us  to  consider  the  remainder  of  the  external  part  of  the  cranium 
in  connexion  with  the  face,  for  the  two  are  so  completely  blended 
with  each  other  in  the  formation  of  the  several  fossae,  regions  and 
cavities,  that  to  separate  them  would  be  only  to  render  a subject 
already  intricate,  still  more  complicated.  We  shall  therefore  be 
content  to  observe,  that  the  face,  taken  as  a whole,  is  of  a triangular 
shape  with  its  base  superiorly;  its  greatest  vertical  measurement 
being  from  above  downwards,  between  the  nasal  spine  of  the  frontal 
bone°  and  the  lowest  part  of  the  symphysis  menti;  and  its  greatest 
transverse,  between  the  prominences  of  the  malar  bones.  Its  lower  or 
guttural  surface  would  be  mapped  out  by  a line  extending  backwards 
from  tlie  lower  part  of  symphysis,  in  the  direction  of  the  foramen 
magnum  ; it  is  extremely  irregular  in  its  outline,  as  we  shall  pre- 
sently observe ; while  the  upper  portion  becomes  completely  blended 
with  the  lower  and  anterior  part  of  the  cranium. 
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The  zygomatic  fossa,  common  both  to  the  head  and  face,  is  quad- 
rilateral in  figure,  and  concave;  bounded  externally  by  the  crest 
on  the  great  wing  of  the  sphenoid,  internally  by  the  external  pterygoid 
plate,  anteriorly  by  the  tuber  maxillare,  and  behind  by  the  transverse 
root  of  the  zygoma ; towards  its  outer  part,  it  is  crossed  from  be- 
fore backwards  by  the  external  pterygoid  muscle ; posteriorly  and 
internally  is  the  small  spinous  hole  for  the  artery  of  the  same  name, 
lying  between  the  spinous  and  styloid  processes  of  the  sphenoid,  and 
having  internal  to  it,  the  groove  for  the  Eustachian  tube  ; while 
anterior  and  a little  internal  to  this  hole  is  the  foramen  ovale,  for 
the  transmission  of  the  inferior  maxillary  nerve,  and  the  anterior 
meningeal  from  the  pharyngea  ascendens.  The  foramen  ovale  is 
bounded  anteriorly  by  the  origin  of  the  internal  pterygoid  muscle ; 
posteriorly  by  the  spinous  and  styloid  processes  of  the  sphenoid, 
internal  lateral  ligament  and  middle  meningeal  artery ; internally  by 
the  Eustachian  tube ; and  externally  by  the  external  pterygoid  muscle. 

As  we  pass  still  further  forwards,  we  arrive  at  a remarkable  cleft, 
broad  above  and  narrow  below,  opening  into  the  pterygo-maxillary  ''' 
fossa;  this  fossa  is  bounded  in  front  by  the  tuber  maxillare,  behind 
by  the  pterygoid  plates,  above  by  the  great  wing  of  the  sphenoid, 
below  by  the  junction  of  the  superior  maxillary,  palate,  and  pterygoid 
plates,  and  internally  by  the  nasal  plate  of  the  palate  bone;  while 
externally  it  is  free,  and  opens  into  the  zygomatic  fossa.  This  bony 
recess  is  deep,  and  contains  the  superior  maxillary  nerve,  Meckel’s 
ganglion,  and  the  terminal  stage  of  the  internal  maxillary  artery  ; 
but  to  accommodate  the  several  parts  which  enter  and  leave  it,  we 
will  find  that  several  foramina  are  found  communicating  with  it  • 
thus  m its  roof  or  upper  part,  is  the  foramen  rotundum,  through 
which  the  superior  maxillary  nerve  enters;  from  its  floor  or  lower 
part  the  posterior  palatine  canal,  formed  by  the  tuber  maxillare, 
nasal  plate  of  the  palate,  and  pterygoid  processes,  stretches  down- 

ZtV0r  thertranSm!SS1011  of  the  Posterior  palatine  nerve  from 
Meckel  s ganglion,  and  posterior  palatine  artery  its  inner  wall 
perforated  by  the  spheno-palatine  hole,  for 
name,  and  that  from  the  same  ganglion  to  enter  the  superior  meatus 
of  hG  T/  th'H  Sma  1 f?ramen  beil,S  bounded  by  the  orbital  process 

nerve  and  artery  for  the  supply  of  the  face  ° mtra-orbital 

We  conceive  it  better  to  defer  the  consideration  of  the  posterit 
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nares  for  the  present,  as  they  will  be  discussed  more  legitimately 
with  the  nose,  of  which  they  form  an  integral  part,  and  will  there- 
fore pass  on  to  the  hard  palate  which  comes  next  in  order,  and 
which  belongs  essentially  to  the  face.  The  hard  palate  lies  the  most 
inferior  of  all  those  spaces  as  yet  described  and  is  parabolic  in  shape, 
with  the  curved  convexity  directed  forwards,  bounded  anteriorly  and 
laterally  by  the  alveolar  arches,  and  posteriorly  by  the  free  margins 
of  the  palate  bones,  which  here  present  a double  lunated  edge,  with 
the  spine  in  the  mesial  line  giving  attachment  to  the  velum  pendulum 
palati  and  azygos  uvulae.  This  region,  always  more  or  less  concave 
in  all  individuals,  but  very  variable  as  to  its  degree,  is  extremely 
roucdi  for  the  attachment  of  the  mucous  membrane,  and  presents 
in  the  middle  line,  at  the  junction  of  its  posterior  with  its  two  ante- 
rior thirds,  a crucial  ridge  formed  by  the  decussation  of  the  sutures 
between  the  palates  and  superior  maxillaries  ; that  between  the  lat- 
ter however,  being  incomplete  anteriorly  from  the  existence  of  the 
incisive  fissure ; towards  its  posterior  and  external  angles  we  observe 
two  foramina,  the  anterior  large,  being  the  external  orifice  of  the 
posterior  palatine  canal,  and  the  posterior  much  smaller,  called  its 
accessory,  transmitting  a small  nerve  for  the  supply  of  the  soft  palate. 
Leading  from  the  larger  orifice  and  taking  a direction  forwards  and 
inwards,  immediately  internal  to  the  alveolar  arch,  is  a deep  groove, 
which  lodges  the  anterior  branch  of  the  posterior  palatine  nerve  m 
its  course  to  the  foramen  incisivum,  where  it  forms  by  its  anasto- 
mosis with  the  naso-palatine,  or  nerve  of  Cotunmus,  the  ganghon  o 

CWewill  now  direct  our  attention  to  the  anterior  part  of  the  face 
which  we  have  already  described  as  being  triangular  in  form,  vi 
The  base  above  at  the  malar  bones,  and  the  apex  below  formed l by 
the  prominence  of  the  symphysis  menti ; on  either  side  of  which  and 
directly  below  the  alveolar  process  are  the  myrtiform  ^ wto 
have  lieu  already  considered  iu  the  detached  hone.  Similar  depies 
"fst  also  above  the  incisors  of  the  signor  m ££  ** 
With  the  canine  fosste,  have  been  likewise  alluded  to  in  the  Oone 
examination  of  the  separate  bones,  so  that  we  may,  therefore, .at  once 
““it  the  examination  of  those  great  cavities  wh»=h  the  tee 
presents,  viz.,  the  nasal,  and  orbital,  commencing  with  the  fennel. 
p Looking  at  the  anterior  surface  of  the  nose  a,  viewed  on  the  dry 
skull,  it  to  found  to  be  heart-shaped,  the  broader  part  tamed  dean 
wards  and  backwards,  but  contracted  and  slightly  rounded  above. 
The  greater  part  of  its  margin,  is  formed  by  the  two  supenor  m I 
lary  bones,  which  bound  it  interiorly  and  laterally,  while  the  two 

nail  bones  which  complete  it  above,  constitute  a very  limited  port 

”f  ?t!  The  cavity  of  the  nose,  however,  taken  as  a whole,  maj  1* 
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said  to  be  conical,  with  a 'vaulted  roof  above,  and  a floor  below, 
the  entire  being  divided  into  two  lesser  chambers,  called  the  nares 
by  a vertical  partition  termed  the  septum  narium.  On  either  side 
it  is  bounded  by  an  external  wall  sloping  gently  downwards  and 
outwards,  which  is  formed  by  the  apposition  of  six  bones,  these, 
taken  from  before  backwards,  being  the  nasal  process  of  the  superior 
maxillary,  behind  which  is  the  lachrymal ; still  farther  back,  the  os 
planum  of  the  ethmoid,  below  which  is  the  inferior  spongy  ; more 
posteriorly  still  is  the  nasal  plate  of  the  palate,  and  behind  this 
again  the  internal  pterygoid  plate  ; the  floor,  which  is  inclined 
slightly  downwards  and  backwards,  and  concave  from  side  to  side, 
is  composed  of  two  bones  only,  or  rather  parts  of  them ; these  being 
the  nasal  plates  of  the  superior  maxillary  and  palate  ; looking  now 
to  the  roof,  which  is  vaulted  or  crescentic,  we  find  it  to  consist  of 
five  bones,  viz.,  the  two  nasal,  and  frontal,  which  look  downwards 
and  backwards,  the  cribriform  plate  of  the  ethmoid,  which  looks 
nearly  vertically  downwards,  and  the  body  of  the  sphenoid,  the  aspect 
of  which  is  dowmwards  and  forwards ; five  bones  contribute  to 
form  the  septum,  viz.,  the  vomer,  nasal  lamella  of  the  ethmoid, 
azygos  process  of  the  sphenoid,  with  the  crests  of  the  palate  and 
superior  maxillary.  Each  of  those  nares  are  again  subdivided  into 
a series  of  minor  cavities,  three  in  number,  called  meatuses,  inter- 
cepted between  the  three  spongy  bones  ; thus  the  superior  meatus, 
the  shortest  of  the  three,  occupies  a position  between  the  superior 
and  middle  spongy  bone  ; the  middle,  the  most  curved,  between  the 
middle  and  inferior  ; and  the  inferior,  the  largest,  between  the  in- 
ferior spongy  bone  and  floor  of  the  nose.  As  a general  rule  it  may 
be  stated  that  all  those  meatuses  are  inclined  more  or  less  downwards 
and  backw'ards,  and  hence  it  follows  that  the  inferior  must  receive 
the  secretion  from  the  other  two,  previous  to  its  being  expelled  from 
the  anterior  orifice  of  the  cavity,  or  to  its  being  swallowed  with  the 
saliva,  as  it  trickles  down  to  the  back  part  of  the  pharynx.  On 
looking  into  the  posterior  nares  these  meatuses  are  very  apparent 
and  a good  idea  can  thus  be  obtained  of  the  curled  appearance  pre- 
sented by  the  spongy  bones  as  they  lie  one  above  the  other,  with  their 
convexities  directed  towards  the  septum,  from  which  they  are  distant 
generally  two  or  three  lines,  but  occasionally  are  in  close  contact 
with  it.  Anteriorly,  as  already  remarked,  the  several  meatuses  have 

aXee^rt011  eadi  °1tl,er’.  lmt  Posteriorly  their  extremities 
are  tree,  and  through  the  patulous  intervals  at  this  point  they  freely 

ommumcate  with  each  other,  and  with  the  cavity  of  the  pharynx 
The  superior  meatus  receives  the  openings  of  the  sphenoidal  sinnV 

the  STthetseTk,al  sPheno“Palatme  hole,  the  orifice  of 

t of  these  being  usually  single,  but  the  cells  of  the  ethmoid 


NOSE. 


108 

have  distinct  apertures,  generally  very  small  and  about  five  or  six 
in  number,  while  the  sphenopalatine  hole  is  found  near  its  supe- 
rior and  posterior  part,  opening  from  the  pterygo-maxillary  fossa ; 
but  from  the  manner  in  which  the  mucous  membrane  is  reflected 
over  it  in  its  natural  state  the  aperture  is  not  very  apparent  on 
its  nasal  surface ; it,  however,  transmits  the  spheno-palatme  branches 
of  the  internal  maxillary,  and  the  nerve  of  the  same  name,  from 
Meckel’s  ganglion,  for  the  supply  of  the  mucous  membrane  of  the 
cavity.  Into  the  middle  meatus,  which  we  have  already  stated  is 
very  curved  in  its  figure,  the  frontal  sinus,  anterior  ethmoidal  cells, 
and  foramen  antri,  open ; the  first  of  these  or  the  frontal 
downwards  and  backwards,  to  terminate  in  a kind  of  tube  called  t 
infundibulum,  composed  partly  of  bone  and  partly  of  the  Sehnmdemn 
membrane,  presenting  a slight  dilatation  at  its  nasal  extern  ty 
can  be  seen  properly  only  on  raising  upwards  the  middle  spongy 
bone.  By  this  means  we  also  bring  into  view  the  small  orifices  o 
the  ethmoidal  cells,  some  of  them  opening  directly  into  the  meatus 
and  others  into  the  inf.mdibulnm,  while  a little  * » «ns  taet-nom  ed 
process  the  fissure  of  the  antrum  is  also  visible.  This  latter  hole, 
so  very 'large  in  the  superior  maxillary,  if  examined  m its  dry  condi- 
tion is  extremely  circumscribed  in  its  natural  state  so  as  scarcely 
to  admit  the  introduction  of  the  blunt  end  of  a probe  and  this  s 

it  cannot  be  said  piopei  y 1 , ,,  , t over  it  and  thus  oc- 

meatus,  as  the  mucous  mem  rane  is  ^ we  have  considered 

eludes  it ; but  as  it  is  apparent  on  the ™ caual  through 

it  proper  to  be  mentioned,  moie  esp  J , ,,  ;ucisive  fossa,  to 
which  the  nerve  of  Cotunnius  passes  to  ^ tlienic^ 

assist  in  forming  the  ganglion  of  Cloquet.  extremity  of  the 

of  which  is  situated  a little  posterior  to  ^tenor  mitre^  ^ ^ 

inferior  spongy  bone,  and  about  transmitted 

anterior  nares,  is  the  canal  through  wlnehthe^  ^ nothillg 

from  the  inner  canthus  of  the  eye  to  ^ laclirvmal  sac.  It  is 

more  than  the  continuation  downwa  ^ slightly  curved,  with 

about  three-quarters  of  an  me  1 in  t » ’ g ite  direction  being  at 

the  convexity  turned  forwards  and  ■ > outwards; 

first  downwards  and  forwards,  and  then  back  warns 
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the  bones  that  enter  into  its  formation  are  three,  viz.,  the  nasal  process 
of  the  superior  maxillary,  the  os  unguis,  and  inferior  turbinated  bone, 
the  canal  which  is  left  between  them  being  capable  of  admitting  a 
large  probe.  At  the  posterior  extremity  of  the  inferior  spongy  bone, 
and  lying  against  the  inner  side  of  the  internal  pterygoid  plate,  the 
nasal  extremity  of  the  Eustachian  tube  is  observed,  but  as  this  will 
be  more  properly  examined  in  another  place  we  will  defer  its  con- 
sideration for  the  present. 

Anatomists  have  conferred  the  title  of  the  Schneiderian  membrane 
on  the  mucous  lining  of  the  nose,  from  the  name  of  the  individual 
who  first  distinctly  described  it.  In  front,  it  is  directly  continuous 
with  the  skin  of  the  face;  and  behind,  no  absolute  line  of  division 
can  be  drawn  between  it,  and  what  is  found  lining  the  inside  of  the 
pharynx.  Extremely  thin,  and  firmly  adherent  to  the  bony  structures 
of  the  canals  and  sinuses  which  it  covers,  it  becomes,  in  fact,  incor- 
porated with  the  periosteum,  and  hence  its  name  of  fibro-mucous  ; 
but  on  the  septum  and  spongy  bones,  particularly  towards  their 
posterior  parts,  its  character  is  completely  changed,  becoming  in 
those  situations  dense  and  thick,  this  increase  of  development  being 
due,  in  a great  measure,  to  the  numerous  vascular  plexuses,  especi- 
ally venous,  which  are  found  in  this  part,  as  well  as  to  a multitude 
of  glands  which  here  exist  in  vast  numbers.  In  its  external  charac- 
ters, likewise,  the  mucous  membrane  differs  in  the  several  parts  of 
the  cavity  in  which  it  may  be  examined ; in  front,  exhibiting  a scaly 
appearance  very  similar  to  that  of  the  skin,  with  which  it  is  conti- 
nuous; whilst  behind,  and  in  the  sinuses,  we  find  it  changing  to  the 
columnar  variety,  and  ciliated.  This  epithelium  is  exceedingly  mi- 
nute in  the  cells,  while  above  and  behind  it  is  scarcely  visible,  not  well 
defined,  and  presenting  a darker  hue  from  the  pigment  with  which 
it  is  covered,  and  which  is  here  very  freely  deposited.  In  the  ante- 
rior paid  we  likewise  observe  it  to  be  studded  with  hairs,  termed 
vibrissse,  which  are  fine  and  short  in  the  young,  but  which  increase 
both  in  length  and  thickness  with  advancing  years.  The  mucous 
membrane  exercises  a peculiar  influence  over  the  appearance  of  the 
several  cavities  of  the  nose,  in  rounding  off  its  prominent  edges,  and 
in  partially  closing,  in  some  instances,  and  in  others  obliterating 
altogether,  the  several  foramina  and  sinuses.  In  tracing  it  round 
its  circumference  we  might  commence  at  any  point,  for  instance  the 
septum,  down  which  it  is  continued  as  far  as  the  floor,  over  which 
i sweeps  and  covers  in  the  anterior  palatine  hole  ; a little  farther 
ack,  it  meets  with  the  inferior  orifice  of  the  nasal  duct,  around  the 
Jf8  °,  ^ f°rms  a l°ose  fold,  and  from  which  it  is  continued 

r ^r°ugh  the  canal  to  the  lachrymal  sac,  to  its  ducts,  and  then 
gi  the  puncta  to  become  continuous  with  the  conjunctiva; 


110 


NOSE. 


while  more  posteriorly  it  meets  with  the  Eustachian  tube,  and  after 
forming  another  fold  round  its  lips,  is  prolonged  within  it  as  far 
as  the  tympanum,  which  it  lines,  as  well  as  the  mastoid  cells.  As- 
cending now  along  the  outer  wall  of  the  inferior  meatus  to  its  sum- 
mit, it  is  again  reflected  downwards  on  the  concave  or  outer  suface 
of  the  inferior  turbinated  bone  to  its  lower  edge,  where  it  forms  a 
pendulous  fold  and  then  again  ascends  on  its  convex  or  inner  surface, 
when,  reaching  the  middle  meatus,  it  passes  up  through  the  infun- 
dibulum into  the  frontal  sinuses,  which  it  lines,  sends  prolongations 
into  the  anterior  ethmoidal  cells,  and  folds  around  the  orifice  of  the 
foramen  antri,  which  it  afterwards  enters  to  spread  out  on  the  walls 
of  that  cavity,  where  it  is  remarkable  for  its  tenuity.  Having  line, 
the  middle  meatus  on  both  walls,  we  again  find  it  forming  its  fold 
on  the  free  edge  of  the  middle  turbinated  bone,  and  it  then  ascends 
on  its  convex  surface  into  the  superior  meatus ; here  it  is  tensely 
stretched  across  the  spheno-palatine  hole,  and  passes  into  the  poste- 
rior ethmoidal  cells  and  sphenoidal  sinus,  converting , the  latter  into 
a funnel-shaped  chamber;  then,  after  covering  m the  whole  of  the 
superior  meatus,  it  descends  to  the  inferior  border  of  the  supenoi 
spongy  bone,  where,  forming  a very  small  fold,  it  is  inflected  upv  ai  s 
to  thef  roof  of  the  nose,  which  it  crosses  inwards  to  the  septum, 
that  noint  from  which  we  at  first  started. 

In  order  to  complete  the  nasal  cavity,  it  will  be  nownecessaryto 

take  a view  of  itsVible  portico,  or  that  ^ ^ ^ 

which  are  five  io  number, -one median  or  ^ « 

“t  s s&srs  " -a 

lamellaof  the  ethmoid,  ite  inferior  posterior  is  rece.ved.nto 

tion  above  and  behind,  between  the  nasd  .lameUa  Urn  Amo. 
aDd  vomer,  a caudate  prolongation  f.om  u> ’ • ^ the 

wards  and  backwards  between  these  bon  , *• 

Izygos  process  of  the  sphenoid  ; it  resembles  a narrow  band,  thrn 
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and  irregular  above,  but  smooth  and  rounded  below.  The  nasal 
cartilages,  situated  superiorly,  are  of  a semilunar  shape,  thick  ante- 
riorly, where  they  are  united  to  each  other,  forming  the  dorsum  of 
the  nose,  and  leaving  a triangular  groove  between  them  for  the 
reception  of  the  septal  cartilage;  but  united  above  to  the  nasal  bones, 
on  either  side  to  the  sharp  edge  of  the  nasal  notch  of  the  supe- 
rior maxillary,  and  below  to  the  altar  or  lateral  cartilages ; the 
mode  of  union  at  all  those  points  being  by  white  fibrous  tissue 
strong,  but  at  the  same  time  sufficiently  lax  to  allow  of  a great 
amount  of  mobility.  The  alar  or  inferior  cartilages,  are  very  irregu- 
lar in  shape,  and  may  be  said  to  consist  of  a body  with  two  caudate 
processes.  The  body  is  of  an  oval  shape  when  viewed  on  its  external 
aspect,  but  on  examining  it  more  carefully  it  will  be  found  that  a 
thin  plate  curves  backwards  and  inwards,  those  of  the  opposite  sides 
being  in  contact  with  each  other  interiorly,  with  the  intervention  of 
some  loose  areolar  tissue,  and  occasionally  a cartilaginous  nodule  to 
facilitate  motion,  constituting  the  lobe  of  the  nose ; but  above  they 
are  apart,  where  the  septum  fits  in  between  them,  and  is  attached  to 
them  by  fibrous  membrane.  Their  upper  edge'  is  connected  with 
the  nasal  cartilage,  but  only  for  a limited  extent,  their  inferior  mar- 
gin being  deeply  scolloped  to  increase  the  size  of  the  nostril,  while 
of  their  caudate  extremities  one  is  prolonged  around  the  edge  of  the 
orifice,  in  the  form  of  sesamoid  tubercles,  to  be  ultimately  attached 
to  the  nasal  spine  of  the  superior  maxillary,  and  the  other,  descend- 
ing in  the  mesial  line  to  the  same  point,  becomes  thick  and  rounded 
forming  the  columella  nasi,  around  the  whole  being'reflected  the 
dense  integument,  which  constitutes  in  fact  the  principal  part  of  the 
ala  of  the  nose. 

The  vessels  and  nerves,  for  the  supply  of  the  organ  of  smell,  are 
derived  from  different  sources,  the  arterial  being  received  principally 
from  the  internal  maxillary  in  its  third  stage,  as  it  lies  in  the  pterygo- 
maxillary  fossa.  Its  branches  enter  the  nose  through  the  spheno- 
palatine foramina,  and,  breaking  up  into  numerous  filaments,  form 
plexuses  wi  h the  artery  of  the  septum  from  the  superior  coronary, 
with  the  anterior  and  posterior  ethmoidal  from  the  ophthalmic  as 
well  as  with  twigs  from  the  posterior  palatine,  and  small  perfora 
ting  offsets  from  the  lateral  nasal  of  the  facial : their  effite  blood  behm 
again  taken  up  by  a series  of  veins,  which  likewise  anastomose  freely 
and  form  plexuses  much  larger  than  the  arterial  to  be  nl+in  + f’ 

s,;  ofbLu:  tnmkTa  Vi*' 

der  of  the  nose;  and  an  inferior,  along  the  lower  edo-e  of  the 

obhque Wiw^dslo  “ *»?«***  of  the  ^ and,  stretching 

1 7 P ‘lrda’  t0  J°m  the  angular,  the  spheno-palatine  likewise 
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aiding  in  its  removal.  The  vein,  thus  formed,  opens  into  the  great 
alveolar  plexus,  which  again  terminates  in  the  facial. 

The  nerves  which  supply  the  nose  are  also  numerous,  the  princi- 

pal  being  the  olfactory,  which  stands  pre-eminent  above  the  others  | 

from  the  function  over  which  it  presides,  viz.,  the  sense  of  smell.  ■ 
At  present,  we  have  merely  to  direct  our  attention  to  its  termination, 
to  the  exclusion  altogether  of  its  remarkable  origin,  and  of  the  other 
peculiarities  which  it  exhibits  in  its  course  from  the  brain  to  the 
cribriform  plate  of  the  ethmoid,  where  it  expands  into  its  bulb ; and  . 
accordingly  we  find,  that  from  the  inferior  surface  of  the  latter  it 
throws  off  from  twenty  to  twenty-five  filaments,  which  enter  the 
cavity  of  the  nose  through  the  small  foramina  of  the  perforated 
plate,  each  invested  with  its  proper  sheath,  borrowed  from  the  dura 
mater.  They  are  divided  into  three  sets, — an  external,  middle,  and  . 
internal,  and  descend  between  the  mucous  membrane  and  the  bony 
structure,  at  first  forming  plexuses,  but  afterwards  pursuing  their 
course  in  separate  filaments,  to  be  lost  in  the  mucous  lining,  into 
which  they  can  be  distinctly  traced  ; the  external  stretching  down 
as  far  as  the  middle  spongy  bone  ; the  middle  covering  the  roof ; 
and  the  internal  extending  nearly  as  far  as  a horizontal  line  drawn 
through  the  centre  of  the  septum.  Some  anatomists  assert,  that  they 
anastomose  freely  with  the  splieno-palatine  and  proper  nasal ; but 

this  assertion  still  requires  corroboration.  .. 

The  spheno-palatine  nerve,  a branch  from  Meckel  s ganglion, 
enters  the  nose  through  the  foramen  of  the  same  name  from  the 
nterygo-maxillary  fossa,  and  divides  into  numerous  branches,  which 
ramify  on  the  surfaces  of  the  septum,  and  spongy  bones.  Of  these, 
one  filament  has  been  invested  with  great  importance  from  t e 
anatomist  who  first  described  it, -the  nerve  of  Cotunnius,  or  naso- 
palatine, which  passes  downwards  and  forwards  along  the  caudate 
appendage  of  the  septal  cartilage,  generally  overlapped  by  the  edge 
of  the  vomer  till  it  reaches  the  incisive  fossa,  where  it  unites  with 
the  posterior  palatine  to  form  Cloquet’s  ganglion.  Pathology  and, 
actual  experiment,  have  taught  us  that  all  those  branches  preside  on  cr 

common  sensation,  and  secretion.  . ,.  . . » fifth 

The  proper  nasal,  a branch  of  the  ophthalmic  division  of  the  fifth, 
leaves  the1  orbit  through  the  anterior  ethmoidal  hole,  and  entering 
iwvt  of  the  omnium,  _ the  crihrifem  pW. 
anterior  to  the  olfactory  filaments;  it  now  descends  through  a slit  at 
the  side  of  crista  galli,  and  reaching  the  roof  of  the  uo^,  divid^nto 
two  branches, — a posterior,  which  passing  downwards  andbac  • 

on  the  septum  which  it  supplies,  anastomoses  with  the  sph^o-p^atme, 
and  an  anterior,  which  passing  downwards  and  foivraid.,  g 
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the  nasal  bones,  and  then  passes  out  between  them  and  the  nasal 
cartilages,  to  be  distributed  to  the  tip  or  lobe  of  the  nose.  This  nerve 
connects  in  some  measure  the  nose  and  orbit  together,  as  irritation 
of  it  causes  copious  lachrymation,  evidently  for  the  purpose  of  clearing 
the  nasal  cavities  of  any  offending  body  that  may  accidentally  lodge 
within  them. 

The  last  cavities  which  we  will  have  to  describe  are  the  orbits, 
those  bony  cases  which  contain  the  organ  of  vision,  with  all  its 
muscular  and  nervous  provisions.  They  are  two  in  number,  placed 
immediately  below  the  cranium  and  above  the  face,  are  conical  in 
shape,  with  the  base  turned  forwards  and  outwards,  and  the  apex 
backwards  and  inwards ; their  long  axis  'being  such,  that  two  probes 
made  to  traverse  them  from  before  backwards,  and  carried  through 
the  optic  hole  into  the  cavity  of  the  cranium,  would  decussate  nearly 
at  the  sella  turcica.  The  rim  or  edge  of  the  orbit,  quadrilateral  in 
figure,  but  with  the  angles  rounded  off,  is  composed  of  three  bones,  viz., 
the  frontal  above,  the  malar  externally  and  interiorly,  and  the  superior 
maxillary  interiorly  and  internally ; while  it  has  four  walls,— a supe- 
rior or  roof,  an  inferior  or  floor,  and  an  external  and  internal  side,  all 
of  which  terminate  in  a point,  and  meet  posteriorly  at  the  ridge  of 
bone  between  the  lacerated  and  optic  holes.  The  superior  wall  or 
roof,  concave,  and  consisting  of  two  bones,  the  frontal  and  lesser  wing 
of  the  sphenoid,  looks  downwards  and  forwards,  presenting  exter- 
nally and  anteriorly,  a depression  for  the  reception  of  the  lachrymal 
gland ; and  internally  and  anteriorly  a small  process  of  bone  for  the 
tendon  of  the  superior  oblique  to  play  through;  the  inferior  wall, 
flat  and  smooth,  looks  upwards,  forwards,  and  outwards,  and  i a 
ormed  by  three  bones,  viz.,  the  malar  anteriorly,  the  superior  maxil- 
lary in  the  middle,  and  the  small  process  of  the  palate  bone  posteriorly; 
t e superior  maxillary  at  its  junction  internally  with  the  malar  bone 
giving  origin  to  the  inferior  oblique  muscle,  and  near  its  centre  beino- 
generally  more  or  less  fissured  for  the  infra-orbital  canal.  The  internal 
wall,  slightly  concave,  is  composed  of  three  bones,— the  os  unguis 
^,n0ru7>  th®  Planum  of  the  ethmoid  in  the  centre,  and  the  side 
of  the  body  of  the  sphenoid  posteriorly;  it  looks  directly  outwards 
while  m the  external  wall  are  two  bones  only, -the  malar  in  front’ 
and  the  great  wing  of  the  sphenoid  behind ; its  aspect  being  forwards 

we  iiUfind  U0W  ^ S6Veral  leD^hsof  the  four  walls 

superior  Is  the  f ^ * following  differences:  while  the 
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similar  arrangement  not  being  required  internally,  as  the  eye  of  the 
opposite  side  can  fulfil  what  would  be  deficient  in  the  range  of  its 

^Proceeding  now  to  the  examination  of  the  several  foramina  which 
are  found  in  the  orbit,  the  most  important  from  its  functions  would 
appear  to  be  the  optic.  This  is  a large  hole,  long  transversely  on  its 
cranial  aspect,  but  from  above  downwards  on  its  orbital,  directed 
downwards,  forwards,  and  outwards,  and  situated  m the  side  of  the 
body  of  the  sphenoid,  a little  internal  and  superior  to  the  apex  ot 
the  cavity,  and  having  two  very  important  parts  passing  through  it, 

viz  the  optic  nerve,  and  the  ophthalmic  artery.  Lying  on  a plane  ex- 
ternal and  inferior  to  it,  is  the  sphenoidal  fissure  or  foramen  lacerum 
orbitale,  irregularly  triangular  in  shape,  with  the  base  turned  back- 
wards, inwards  and  downwards;  and  the  apex  upwards,  forwards, 

and  outwards;  bounded  by  the  lesser  wing  of  the  sphenoid  above 
by  the  greater  below,  by  the  body  internally,  and  by  the  junction  of 
the  two^ wings  with  the  frontal  externally.  The  following  paits  pa 
through  it  in  order  from  above  downwards  -.—first,  the  fourth;  second, 
£?£&  thW,  the  superior  division  of  the 
lachrymal ; fifth,  the  nasal ; sixth,  the  inferior  division  of  the  third , 
seventh,  the  sixth ; eighth,  the  ophthalmic  vein,  with  a few  bribes 
of  the  sympathetic;  ninth,  lachrymal  branch  of  middle  me  goal 
externally ; tenth,  the  dura  mater,  to  form  the  periosteum 
orbit,  and  one  head  of  the  external  rectus;  the  sphenoidal  fiss 
also  separates  partially  the  superior  from  the  external  wallof  the 
orbit  In  the  inferior  and  external  part  of  the  cavity , anoth  er  1 
aWe  fissure  is  observed,  called  the  spheno-maxillary ; it  is  hour-g  -s 
in  shape  broad  at  either  extremity,  but  contracted  a little  behind  its 
centre;  its  direction  being  backwards  and  inwards,  and 

lachrymal  on  the  outer  wall  of  the  orbit,  and  from 

Kuudeation  tatweeu  the*,  two “f - 

and  temporo-malar,  are  given  o , o passage  to  the 

three  small  £ora^  * Ji  "but  towards  its  posterior  part, 

external  parts.  In  the  internal  wai , er  about  a 

.wigoftoiphth^mc,  »a 
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the  other,  a small  artery  only,  while  in  the  front  part  of  the  internal 
wall  we  may  likewise  observe  the  opening  of  the  nasal  duct,  which 
has  already  been  fully  examined  in  the  description  of  the  nose.  The 
upper  wall  presents  only  a single  hole,  sometimes  a notch,  just  at  its 
verge,  for  the  supra-orbital  artery,  and  nerve;  while  the  lower  can 
scarcely  be  said  to  be  similarly  circumstanced,  as  the  infra-orbital 
hole  is  the  termination  of  a canal  which,  properly  speaking,  is  outside 
the  cavity. 

Having  thus  briefly  endeavoured  to  consider  the  exterior  of  the 
skull,  we  must  now  proceed  to  take  a slight  review  of  its  interior. 
This  may  be  done  by  making  a horizontal  section  a little  above  the 
superciliary  arches,  which  being  carried  -back  to  the  occipital  pro- 
tuberance will  give  us  two  portions  for  examination, — a superior, 
constituting  the  vault ; and  an  inferior,  comprising  the  cerebral  fossa. 
The  vault  of  the  cranium,  arched  both  antero-posteriorly  and  laterally^ 
and  formed  on  either  side  by  the  greater  portions  of  the  parietal  bones’ 
with  a small  part  of  the  squamous  plates  of  the  temporal,  behind  by 
about  one-third  of  the  occipital,  and  in  front  by  two-thirds  of  the 
frontal,  presents  in  the  mesial  line  from  before  backwards,  anteriorly 
the  frontal  ridge,  which  as  it  proceeds  backwards,  bifurcates  and 
becomes  continuous  more  posteriorly  with  the  parietal  groove,  and 
still  farther  back  with  the  occipital  ridge.  Along  this  line  the 
remains  of  the  sutures  are  visible,  but  not  to  the  same  extent 
as  on  the  outer  surface  of  the  skull,  neither  are  they  denticulated, 
but  the  openings  of  the  emissary  holes  of  Santorini  may  be  clearly 
oberved  near  the  posterior  superior  angle  of  the  parietal  bone, 
with  the  depressions  for  the  glanduke  Pacchioni  deeply  indented 
along  either  side  of  the  parietal  suture.  Anteriorly,  are  the  frontal 
osste  on  each  side,  with  the  parietal  posterior  to  them,  and  still 
aither  back  the  occipital,  all  corresponding  to  the  eminences  on  the 
outside,  while  the  general  surface  on  the  inside  is  marked  by  irrecm- 
ar  elevations  and  depressions,  coinciding  with  the  convolutions  of 

vpc-  ’ *n<?  latera%  by  the  shallow  grooves  for  the  lodgment  of 
ve^els  in  their  sinuous  course  between  the  bone  and  dura  mater. 

. f *°  remark  the  lines  of  suture  between  the  frontal  and 
parietal ; between  the  latter  and  the  temporal;  and  likewise  between 
le  occipital  and  parietal,  the  ossa  Wormiana  being  wedged  in  be 

apnareM  tb  the  Suture  ou  thia  account  much  more 

Apparent  than  any  of  the  others. 

°r  fl°°r  °f  th&  CaVity’  “°re  comPlex  its  arrange- 

w"ds-  and  are 
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posterior,  and  these  we  will  examine,  each  in  the  order  m which  we 
have  named  them.  The  anterior  fossa,  of  a semilunar  shape,  and 
boundTdTfront  and  on  each  side  by  the  cuiwe  of  the  frontal  bone ; 
Xnd  by  an  undulating  line,  the  convexity  of  which  is  turned 
forwards  formed  by  the  posterior  margin  of  the  lesser  wings  and 
a^rior  lip  o"  the  olivary  groove,  may  be  divided  into  three  distinct 
nortions  -a  median,  or  ethmoidal ; and  two  lateral,  or  spheno-frontah 
Of  these  the  ethmoidal,  oblong  and  narrow  from  side  to  side,  and 
depressed  presents  anteriorly  the  foramen  ccecum  or  canal  of  commu- 
nication between  the  nose  and  great  longitudinal  sinus;  behind  it  the 
mcation  oetweeu  f.  , ti,e  siits  for  the  transmission 

from  the  anterior  ethmoidal  foiame  , P a ^h/elevation  in 

suture  between  the  ethmoid  and  sp  en  , » depression 

the  centre  corresponding  to  The  lateral 

at  each  side,  on  which  the 

portions,  consisting  of  the  1 < ;parv  eminences  and 

present  a most  irregular  appearance , J^^/d  and  this  i. 
digital  depressions  being  numerous  on’their  inferior 

the  more  striking  because  the  fop  their 

aspect,  where  they  form  the  roofof  theo  ^ supports  the 

smoothness  and  regular  y.  iddle  fossa  of  the  cranium  lies 

anterior  lobe  of  the  cerebrum.  The  mid <ue 1 funded  in 

on  a plane,  posterior  td  tterior  lip  of  the 

front  by  the  lesser  wing  pVmarsins  of  the  petrous  portions 

olivary  process ; behind  by  ie  upp  ^ pr0cesses ; and  externally 

of  the  temporal  bones,  and  poste  ^ *y  thepanetal,  and  squa- 

by  part  of  the  great  wing  o p tbe  body  and  great 

mous  plate  of  temporal ; wh  ^ ’n  q{  the  temporal,  is  very  con- 
wing  of  the  sphenoid,  and  petrous  p ^ d.yided  iut0  a central 

cave.  Like  the  preceding,  however,  O central  portion 

or  sphenoidal,  and  two  lateral  terminating  on 

p resents  anteriorly  the  groove  of  e of  the  optic  nerve, 

either  side  in  the  clinoid  pto- 

and  ophthalmic  artery,  behind  vn  Inch  a {or  tbe  reception  of 

cesses ; still  more  posterior  is  ‘ doep  recess  being  bounded 

the  pituitary  gland  and  circular  ^ ^Hinoid  processes.  The 
behind  by  the  prominence  of  the  po  t henoidal  fissure,  for 
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anterior  to  this,  the  foramen  rotundum,  for  the  passage  of  the  superior 
maxillary  nerve ; more  posteriorly,  the  foramen  ovale  for  the  exit  of 
the  inferior  maxillary,  and  entrance  of  the  small  meningeal  artery ; 
still  farther  back,  the  spinous  hole,  for  the  artery  of  the  same  name ; 
more  posteriorly,  the  hiatus  Fallopii  for  the  entrance  of  the  Vidian 
nerve,  external  and  anterior  to  which  is  the  small  fissure  for  the  exit 
of  the  nervus  petrosus  superficialis  minor.  In  this  fossa  are  contained 
the  middle  lobes  of  the  cerebrum. 

The  posterior  fossa,  is  situated  on  a still  lower  plane  than  the  other 
two,  and  is  equal  to  them  both  in  capacity.  It  is  deeply  concave,  and 
bounded  in  front  by  the  superior  edges  of  the  petrous  portions  of  the 
temporal  bones  and  posterior  clinoid  processes,  laterally  and  behind 
by  the  posterior  inferior  angles  of  the  parietal  bones,  and  the  trans- 
verse ridges  of  the  occipital,  while  the  floor  is  formed  by  the  occipital, 
parts  of  the  sphenoid,  and  mastoid  portion  of  the  temporal.  It  like- 
wise presents  a median,  and  two  lateral  regions.  The  central  region 
presents  a grooved  surface  on  the  basilar  portions  of  the  occipital 
and  sphenoid  bones,  for  supporting  the  pons  varolii,  basilar  artery, 
and  sixth  pair  of  nerves ; and  more  posteriorly,  the  foramen  magnum 
for  the  passage  of  the  medulla  oblongata,  with  the  nerves  and  vessels 
accompanying  it ; on  each  side  of  which  are  the  anterior,  and  posterior 
condyloid  foramina,  the  one  for  the  exit  of  the  lingual  nerve ; and 
the  other  for  a small  vein  which  passes  through  it.  The  lateral 
regions  comprehend  the  deep  occipital  fossae  for  the  reception  of  the 
lobes  of  the  cerebellum,  separated  from  each  other  by  a well-marked 
vertical  ridge,  to  which  the  falx  cerebelli  is  attached ; while  towards 
their  external  side,  they  are  grooved  deeply  for  the  lateral  sinuses, 
which  terminate  into  a large  ovoid  foramen,  the  posterior  lacerated' 
for  the  transmission  of  the  internal  jugular  vein  and  eighth  pair  of 
nerves ; more  superiorly  is  the  internal  auditory  meatus,  into  which 
enter  the  seventh  pair  of  nerves  and  the  small  auricular  artery; 
behind  which  is  the  aqueduct  of  the  vestibule,  from  which  a small 
vein  emei’ges. 


SECTION  II. 


SYNDESMOLOGY,  OR  THE  ANATOMY  OF  THE  JOINTS 

A JOINT  OF  articulation  in  the  human  skeleton,  is  formed  by  two 

by  EmeS  V3  (.genenUif.b01leS)  meeting  together  and  united 
hL  ?’  SUCh  uniou  resultmg  in  mobility,  as  exemplified  in  the 
bo.«  constituting  the  hip  joint;  or  in  absolute  fixit^ ftose 
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forming  the  sagittal,  or  coronal  sutures  in  the  cranium ; it  is  termed 
complete  when  bone,  cartilage,  ligaments,  and  synovial  membrane 
enter  into  its  conformation,  but  incomplete  when  any  one  of  these 
is  absent  We  will  now  proceed  to  examine  the  several  structures 
here  enumerated  individually,  commencing  with  the  articular  extre- 
mities of  bones,  which  are  found  to  be  expanded  laterally  m hmge- 
ioints,  and  circumferentially  in  the  enarthrodial  class,  for  the  purpose 
of  increasing  their  surfaces  of  apposition  ; but  as  this  augmentation 
would  necessarily  produce  an  excess  of  weight  inconsistent  with  ra- 
pidity of  motion,  if  the  extremity  exhibited  a structure  dense,  anc 
compact  similar  to  the  shaft ; to  obviatethis  inconvenience,  the  volume 
of  the  articular  extremity  is  composed  principally  of  a light  spong) 
tissue ; an  arrangement  that  would  seem  to  incur  a cartau suscepti- 
bility to  fracture,  but  which  is,  however,  prevented  hurt  by  the 

_ - . n _ i _•  ^ ,1  /vtrAt » a mnpp  pvt.p.lisi VG  Stiff  iVGG  , fUlCl* 


bility  to  iractuiG,  uut  wmwi  j £ „ i 

shock  bein«  equally  diffused  over  a move  extensive  surface  1 
secondly,  by  a thin  layer  of  an  elastic  tissue  (cartilage)  being  inter- 

nosed  between  the  opposed  surfaces.  I 

1 Cartilage,  in  connection  with  joints,  is  observed  to  present  t 
varitto  “he  articular,  or  cartilage  of  incrustation  winch  cove™ 
and  adheres  to  the  articular  extremities ; and  interarticulai , win 
is  placed  in  such  situations  that  it  tends  to  adapt  varying  convexi- 
tiefild  concavities,  as  well  as  to  diminish  the  mtemo y oUho  e 
+n  which  the  extremities  are  so  constantly  liable.  J-uese 
3“  T,  1*7  from  each  other  in  structure  also,  the  articular 

being  termed  true  ; the  iuterarticular,  false  or  fibro-caitilage  ' | 

being  termea  > ,.  structureless  basis,  containing 

numerous  cells  with  indistinct  walls  and  compound  nuclei,  with  oily 
numerous  ce  ls  arrangement,  vertical  to  the 

false  or  fibro-carflages  are  composed  of  w^yMx  of  ^ W<1 

containing  in  their  areote  but  few  ce  Is, , an - „rincioally 
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containing  in  their  areolae  bur  raw  principally 

interarticulai”  but  this  tissue  <usu  uu  . cartilage  when  in 

or  over  which , tendons  Pl'Vi  ^ ^^^^,qei,^nn^idiual  matter,  when 
those  positions.  Again,  n 9ubgtance  nearly  allied 


those  positions.  Again,  true  caruiag  jr  3Ubstance  nearly  allied 
^^"lutlon;  and  in  being 


LIGAMENTS. 


119 


cartilage  is  always  thicker  on  the  centre  of  a convexity ; the  oppo- 
site rule  prevailing  in  reference  to  concavities  ; but  its  connexion  to 
the  bone  is  not  exactly  determined ; four  means  of  conjunction  hav- 
ing been  enumerated : firstly,  by  mutually  irregular  but  indigitating 
surfaces  ; secondly,  by  vascular  loops ; thirdly,  by  a continuation  of 
the  synovial  membrane  over  its  surface ; and,  fourthly,  by  a prolon- 
gation of  the  periosteum  between  it  and  the  bone.  The  vessels  ter- 
minate at  the  margins  in  loops,  which  are  frequently  dilated  into 
ampullae — not,  at  least  in  the  adult,  reaching  the  deep  surface  of  the 
cartilage,  as  a thin  layer  of  dense  but  porous  bone  intervenes  ; but 
in  foetal  life  canals  exist,  by  which  the  blood  plasma  permeates  the 
tissue  for  its  nutrition ; a vascular  plexus  also  occurring  at  that 
period  on  the  synovial  surface,  which  disappears  soon  after  birth. 
The  fibro-cartilages  are  supplied  by  a circumferential  vascular  circle, 
from  which  loops  are  continued  into  the  structure,  but  which  always 
terminate  before  they  reach  the  centre,  or  the  point  that  is  most 
liable  to  pressure. 

Ligaments. — -These  belong  to  the  class  of  fibrous  tissues ; in  many, 
indeed  in  the  majority,  of  situations  being  completely  devoid  of  elas- 
ticity ; as  it  is  in  a few  only  that  that  physical  property  is  the  predomi- 
nant character,  and  hence  we  have  white  fibrous  tissue  constituting 
the  former,  and  yellow  elastic,  the  latter.  The  white,  or  non-elastic,  is 
found  in  the  human  body  expanded,  so  as  to  control  and  preserve  the 
position  of  the  muscles,  (fascia;) ; surrounding  bones  (as  the  peri- 
osteum, and  dura  mater),  giving  insertion  to  muscles  (as  tendons 
and  aponeuroses),  confining  and  protecting  organs  (pericardium,  scle- 
rotic, and  tunica  albuginea),  or  uniting  bones,  as  ligaments.  This 
tissue  consists  of  wavy  bands,  that  may  pass  parallel,  or  interlace, 
presenting  faint  longitudinal  strise,  more  indicative  of  simple  creas- 
ing than  divisibility.  Under  the  action  of  acetic  acid  it  becomes 
transparent,  and  yields  gelatine  on  boiling  ; while  its  vascular 
supply  is  limited,  and  nervous  organization  probably  absent.  It  is 
opaque,  dense,  resisting,  inelastic,  and  extremely  slow  to  take  on 
inflammation  ; but  on  the  supervention  of  that  process,  if  acute,  it 
rapidly  sloughs ; on  the  other  hand,  if  the  subject  of  chronic  inflam- 
matory action,  it  becomes  vascular,  and  thickened  by  interstitial 
deposit,  as  in  false  nodes  and  diseases  of  the  joints,  thus  producing 
false  anchylosis. 

Yellow  elastic  tissue  is  composed  of  fibres  smaller  than  the  last, 
branched  and  uniting  with  neighbouring  filaments,  and  with  a dis- 
position to  become  curled  when  ruptured,  while  acetic  acid  does  not 
produce  transparency,  but  discloses  the  existence  of  nuclei.  This 
issue  occurs  in  the  ligamenta  subfiava,  thyro-hyoid,  crico-tliyroid, 
stylo -hyoid,  and  calcaneo-scaphoid  ligaments,  as  well  as  in  the  mid- 
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die  coat  of  the  arterial  tubes.  A second  form  of  elastic  tissue  is 
also  found  in  those  situations  where  a certain  degree  of  contractility 
is  required,  as  in  the  shin,  nipple,  dartos,  crus  penis,  and  smaller 
blood-vessels,  while  it  is  characterized  by  the  presence  of  nuclei  at 
regular  intervals,  and  is  the  principal  constituent  of  the  vascular 
coats  in  the  erectile  tissues  (Hassall).  The  ligaments  of  the  human 
body  have  been  divided  into  three  forms,  viz.,  the  funicular,  capsu- 
lar, and  the  fasciculated,  or  membranous ; the  first  occurring  in 
connexion  with  ginglymoid  joints ; the  second  in  the  ball  and  socket; 
and  the  third  are  common  to  both. 

Synovial  membranes  form  a sub-class  of  serous  tissues,  are  thin, 
semi-transparent,  and  constitute  shut  sacs.  The  external  surface  is 
rough,  cellular,  and  attached,  while  the  internal  is  smooth,  free,  and 
lubricated  by  a glairy  fluid,  termed  synovia.  Structurally  it  con- 
sists of  a superficial  covering  of  squamous  epithelium,  beneath  which 
is  a basement  membrane,  and  most  externally  areolar  tissue ; in  j 
foetal  life  the  epithelium  is  capable  of  being  traced  over  the  sur-  j 
face  of  the  cartilage,  but  this  cannot  be  done  in  the  adult.  In  se- 
veral joints  there  occur  certain  fringed  processes,  and  fatty  bodies, 
described  by  Clopton  Havers  as  special  glands  for  the  secretion  o 
the  synovia,  but  this  fluid  is  unquestionably  secreted  by  the  entire 


free  surface.  . ,,  , 

The  Classifications  of  joints  are  numerous,  as  for  example  tns 
depending  on  the  mode  of  union,  as  syndesmosis,  or  synneurosis, 
where  they  are  united  by  ligament ; synchondrosis,  where  carti  age 
is  the  bond  of  union ; meningosis,  where  they  are  connected  by  mem- 
brane as  in  the  foetal  cranial  bones  ; and  syssarcosis,  where  they  aie 
attached  by  muscle,  as  between  the  scapula,  and  nbs.  A secom  c as- 
sification  depends  on  the  motions  enjoyed  by  the  bones,  as  for  in- 
stance that  of  Bichat,  but  this  being  m a great  measure  physio 
rical  we  will  only  briefly  allude  to  it.  The  motions  recognised  are 
four  only,  namely,  gliding,  rotation,  circumduction,  and  motions  of  op- 
position, but  these  he  again  sub-divided  into  joints  with  every  mo  u 
perfect  as  for  example  the  hip  and  shoulder  joints  ; secondl  , 
therewith  all  motions  save  rotation,  as  the  metacarpo-phalangeal 
articulation  of  the  thumb  and  wrist  joint ; thirdly,  joints  onj«P» 
ble  of  the  motion  of  apposition,  as  the  elbow,  and  phalanges 

gers  fourthly,  joints  only  admitting  a retato^  movement, 

odontoid  process  of  the  axis  with  the  atlas  ; and  last  y , join 
gbde  on  each  other  without  any  other  especial  motion,  as  in  the 

X'S" «.  — — however  .now* M.  ££ 
country  is  that  of  Galen,  who  divided  joints  into  two  gre  « 
the  movable,  to  which  he  gave  the  name  of  diarthrosis;  and  the 
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immovable,  which  he  termed  synarthrosis ; to  these  Winslow  has 
added  a third,  the  mixed  class,  or  amphiarthrosis. 

Diarthrosis  is  subdivided  into  enarthrosis,  arthrosis,  ginglymus, 
and  planiform  arthrosis.  These  we  shall  now  proceed  to  examine 
according  to  the  order  here  specified. 

Enarthrosis,  is  where  a convexity  unites  with  a corresponding  con- 
cavity, the  latter,  however,  embracing  at  least  two-thirds  of  the 
former,  forming,  in  fact,  a ball  and  socket,  the  best  example  of 
which  is  found  in  the  ilio-femoral  articulation. 

Arthrosis,  on  the  other  hand,  is  where  there  is  either  a shallow 
concavity  and  a slight  convexity;  or,  where  a marked  disparity  occurs 
between  the  opposing  surfaces,  as  in  the  shoulder ; where  strength 
is  sacrificed  to  secure  rapidity  and  freedom  of  motion.  This  form 
of  articulation  has  been  divided  into  two  classes, — the  one  single, 
being  exemplified  by  the  shoulder-joint ; the  other  double,  suclTas 
we  find  in  the  articular  processes  of  the  vertebra,  and  temporo- 
m axillary  articulation,  where  two  distinct  articulations  are  found 
on  the  same  bone.  This,  by  some,  has  been  called  condylarthrosis. 

. P^niform  arthrosis,  is  where  plane  surfaces  are  opposed,  as  in  the 
juuction  of  the  metarcarpal,  and  metatarsal  bones  with  the  carpal 
and  tarsal ; or  the  tarsal  and  carpal  with  each  other ; the  motion  per- 
mitted  between  them  being  very  slight,  and  that  of  a gliding  nature 
Cxmglymus,  or  hinge  joint,  must  also  be  divided  into  two  kinds  — 
the  one  angular,  and  the  other  lateral ; the  former,  or  angular,  hav- 
ing only  the  powers  of  flexion  and  extension,  and  being  called  com- 
plete where  those  motions  only  exist,  as  in  the  humero-cubital  and 
phalangeal  articulations,  but  incomplete  where  the  slightest  lateral 
or  rotatory  movement  prevails,  as  in  the  knee  and  ankle  joints.  La- 
teral ginglymus  is  where  two  bones,  lying  side  by  side,  articulate  by 
then-  extremities,  as  in  the  instance  of  the  radius  and  ulna  this 
being  called  double  ; but  where,  as  in  the  case  of  the  atlas  and  odon- 
toid process  of  the  axis,  the  latter  unites  with  the  former  by  its  side 
and  that  only  at  one  pomt—this  is  termed  single  lateral  ginglymus! 

his  last  articulation  has  likewise  received  the  name  of  trochoides 
hook  and  eye,  or  pivot  and  ring  joint. 

Synarthrosis  or  the  immovable  class,  is  divided  into  the  follow- 
g . Suture,  harmonia,  gomphosis,  and  schindylesis.  With  rp 
apect  to  sutures,  they  may  be  serrated,  as  the  sagittal;  denticulated 

r r>  « in  the  temporal 

, ’ e the  palate  platea  of  the  superior  maxillary  bones  are 
eood  examples  of  harmonia.  Schindylesis  occurs  between  the  % 

, and  rostrum  of  the  sphenoid,  where  the  former  is  deenlv  cleft 

5 rSmoh^d  al”  ^ b“,  — ^‘ween  tie  nSPLJm  S 

ethmoid  and  the  vomer;  and  again  between  the  last-named 
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and  the  two  superior  maxilla,  where  the  inferior  edge  of  the  first  is 
received  between  the  two  latter.  The  connexion  of  the  teeth  with 
the  alveoli  affords  instances  of  gomphosis;  while  immovable  sym- 
physis, which  many  regard  as  belonging  to  the  synarthrodial  class, 
is  fully  illustrated  in  the  case  of  the  symphysis  menti. 

Amuhiarthroses,  or  mixed  articulations,  have  been  divided  into 
thf following  :-Syndesmosis,  synchondrosis,  syssarcosis  symphysis 

Za.  sTne  mosis.  Of  these,  syndesmosis,  as  its  name  imphes  is  simply 
^ln  by  hpment,  -here  the  bones  so  united  are  not  m direct  coh- 
t t with  each  other,  as  in  the  axis  and  occipital  bone,  whei 
apparatus  ligamentosus  colli,  and  check  ligaments  are  the  bon  o 
connexion  ; Synchondrosis  is  union  by  cartilage,  as  between  the  sa, 
ci-um  and  Uium,  or  between  the  vertebree;  syssarcosis,  un  on  by 
muscle  as  between  the  scapulse,  and  trunk,  or  os  hyoides,  ^d  ch  > 
symphysis,  as  between  the  two  pubes ; and  synneurosis  as  the  patella, 
between  the  tendon  of  the  rectus  and  ligamentum  patella;. 
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ligaments  of  the  spine. 

The  structures  which  unite  the  spinal  column  maj ;be  dmded  into 

“SBTis  S' S ssSSS 

or  lesser  interval,  according  t io  the  regron  which  tin * 
SJSSSSw  “n  shape 

posteriorly,  with  its  lateral  are 

antero-posterior,  while  its  surface  , J existing  on  the  upper 

convex,  corresponding  to  : e pw  to  which  they  are  united 

and  under  parts  of  he  OSSeous  structure,  and 

by  fibrous  prolongations  implanted  i facility 

this  with  such  a degree  o to  the 

fracture  the  body  of  the  bon  , • P | to  examine  its 

disc.  If  we  call  in  the  aid  of  ^f^J^angement  of  its 
more  intimate  structure,  we  will  hnd  that  tne  ax  g 
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fibres  is  not  truly  concentric,  but  decussating,  crossing  from  the  ver- 
tebra above  to  the  vertebra  below,  at  a very  oblique  angle,  thus  pre- 
senting a strong  barrier  to  over-rotation.  The  circumferential  por- 
tion of  the  disc  is  dense  and  compact,  and  has  attached  to  it,  before 
and  behind,  the  anterior  and  posterior  common  ligaments,  forming  a 
kind  of  capsule  for  it ; but  at  a point  a little  posterior  to  its  centre 
a gradual  change  may  be  observed  taking  place  in  its  appearance, 
the  fibres  insensibly  becoming  more  apart,  until  they  are  at  last 
completely  lost  in  a pulpy  substance,  white,  and  extremely  elastic  in 
youth,  but  yellow  and  brittle  in  old  age.  If  a knife  be  passed  in 
through  the  middle  of  the  disc  in  front,  so  as  to  pierce  its  anterior 
two-'thirds,  and  then  be  withdrawn,  this  soft  pulpy  matter  can  be 
made  to  exude  through  the  fissure  by  pressing  the  bodies  of  the  ad- 
jacent bones  forcibly  together. 

The  intervertebral  disc  must  be  regarded  not  only  as  a powerful 
medium  of  connexion  between  the  adjacent  bones,  but  also  as  of 
vast  importance' in  breaking  shocks  transmitted  from  below  to  the 
vertebral  column.  It  is  likewise  of  use  in  bestowing  facility  of  mo- 
tion, and  in  imparting  elasticity  and  suppleness  to  this  fundamental 
portion  of  the  human  skeleton. 

The  best  method,  and  indeed  the  only  true  one,  of  examining  the 
peculiarities  which  the  disc  presents  in  the  several  regions  of  the 
spine,  is  by  making  a vertical  section  in  the  antero-posterior  direc- 
tion, from  the  second  vertebra  to  the  second  bone  of  the  sacrum, 
when,  on  directing  our  attention  to  the  cut  surfaces  thus  brought 
into  view,  we  will  observe  its  greater  thickness  in  the  lumbar  re- 
gion, its  wedge-like  form,  with  the  base  turned  anteriorly,  especially 
conspicuous  between  the  last  vertebra  and  first  bone  of  the  sacrum, 
where  its  posterior  margin  is  fined  off  to  a striking  degree  of  ten- 
uity. In  the  dorsal  region,  on  the  contrary,  there  is  a sensible 
decrease  in  the  vertical  height  of  this  substance,  the  base  of  the 
wedge  being  now  directed  backwards,  while  in  the  cervical  again  the 
gradual  diminution  in  depth  still  continues,  but  it  follows  the  ar- 
rangement observable  in  the  lumbar,  in  being  deeper  before  than 
behind.  Thus  the  alternating  changes  in  the  position  of  these 
wedge-like  discs,  are  in  a great  measure  the  cause  of  the  normal  cur- 
vatures which  are  observed  in  the  spine ; the  abnormal  ones  like- 
wise depending  in  some  degree  upon  their  irregular  development. 

The  Anterior  Vaginal,  or  Common  Ligament,  situated  on  the 
trout  of  the  vertebral  column,  and  extending  from  the  body  of 
the  second  cervical  vertebra  to  the  upper  part  of  the  first  bone  of 
the  sacrum,  is  of  a pearly-wliite  colour,  aud  consists  of  three  dis- 
inct  bands, -a  median,  and  two  lateral,  separated  from  each  other 
hy  imperfect  intervals,  through  which  the  vessels  pass  in  their 
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course  to  the  bone.  Maceration  proves  that  it  forms  two,  sometimes 
three,  Meet  planes  of  hbres, 

rts  sfsr^as  ^ ^ 

disc  which  is  indeed  mist  intimate  m its  character.  In  the  lumbar 

aponeurotic  expansions  of  the  1^  nQ  adventitious  support,  • 

b^C lies' compktely  bare,  forming 

SMSS  « - ~ 

of  the  diaphragm,  and  of  the  PS°®  “^  lIGAMent,  situated  within 

by  separating  the 

when  thus  exposed  it  is  found  to  present  . like 

anterior,  but  in  structure  1 is  mu  vertebra  where  it  appears 

it,  it  stretches  from  ^PP^»  1^"“'  ^ 
to  be  a continuation  of  1 the  apparatus  g margins  exhibit- 

to  be  described,  to  the  first  bone  of dh " ““f  manner  in 
tag  a peculiar  scoUoped  appearanc^  ^terverbAral  snbsbu.ee,  even 
which  processes  aie  piolo  0 continuous  with  the  an- 

through  the  foramina  of  ^ga^ion,^  ^ ^ back  part  of  the  bone 

tenor  vaginal  m fl0n  ’ the  er  and  lower  lip  only,  as  the 

is  very  slight,  being  confine  PI  diploe,  piss 

transverse  venous  sinuses,  re““r^“i,”Lorporated  with 
between  and  separate  them,  11  , | it  is  extremely 

the  S^eCSr’M^  -*  - ‘ 

colour  and  watery  character.  on  ligaments  are  highly 

Both  the  anterior  and  posterior  > depend  upon  dis- 

inelastic ; and  flexion  anc  ex  t n^on  ^ j d; sc  according 

placement,  or  rather  thinning  o£  on  it 

as  temporary  but  undue  pressure  i g dorsal  jmd  lum. 

Supraspinous  Ligaments  are  ^ “ ii£ramentum  nuclue 

bar  regions,  but  not  in  the  cervical,  attached 

takes  their  place,  the  latter  being  a stiong  hbious 
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above  to  the  occipital  protuberance,  and  below  to  the  prominent 
spine  of  the  seventh  cervical  vertebra,  sending  off  as  it  passes 
downwards  thin  prolongations,  which  are  connected  to  the  inter- 
vening spines,  forming  a species  of  septum  between  the  muscles  of 
opposite  sides  ; from  the  point  where  it  terminates  the  supraspinous 
properly  commences,  stretching  as  a rounded  cord  from  the  summit 
of  one  dorsal  spine  to  that  of  the  next,  but  on  reaching  the  lumbar 
region  its  character  becomes  altered,  as  it  is  here  flattened  out  and 
much  stronger,  forming  a powerful  bond  of  tmion  between  the  adja- 
cent bones,  and  giving  origin  to  the  erectors  of  the  spine. 

Interspinous  are  also  deficient  in  the  cervical  region,  their  place 
being  supplied  by  muscles,  while  in  the  dorsal  they  are  thin  and 
diaphanous,  triangular  in  shape,  and  extremely  weak,  but  in  the 
lumbar,  where  they  are  quadrilateral  in  figure,  they  are  very  thick 
arid  strong  ; they  extend,  as  their  name  implies,  from  the  under  part 
of  one  spine  to  the  upper  of  the  adjoining  ; and  require  a very  te- 
dious and  troublesome  dissection  to  expose  them. 

Intertransverse. — This  name  has  been  applied  to  a few  scat- 
tered fibres  which  extend  between  the  adjacent  transverse  pro- 
pesses  ; they  are  very  irregular  in  their  arrangement,  sometimes  not 
existing  at  all,  at  least  we  have  looked  in  vain  for  them  in  repeated 
instances,  but  even  when  present  they  can  contribute  very  slightly 
indeed  to  the  strength  of  the  spinal  column. 

Capsular. — Found  encircling  the  contiguous  articulating  pro- 
cesses of  adjoining  vertebrae,  and  have  been  most  incorrectly  de- 
scribed as  being  very  weak  and  imperfect,  but  such  is  not  the  case, 
as  they  are  exceedingly  strong,  and  completely  surround  the  joint, 
the  synovial  membrane  of  which  they  protect,  while  they  confer  no 
small  degree  of  security  on  the  articulation ; the  removal  of  the 
dense  mass  of  muscles  which  overlap,  and  take  an  origin  from  them 
is,  however,  an  operation  tedious,  and  attended  with  much  trouble. 

Ligamenta  Subflava,  have  been  so  named  from  their  bright  yel- 
low colour,  which  is  very  beautifully  seen  in  the  fresh  preparation; 
and  as  it  is  always  better  to  observe  them  internally,  the  posterior 
portion  of  the  section  which  has  been  already  made  to  expose  the 
posterior  common  ligament  of  the  spine,  will  enable  us  to  obtain  an 
excellent  view  of  them.  They  consist  of  thick  masses  of  ligamentous 
tissue,  stretching  between  the  corresponding  laminae,  composed  of 
nbres  closely  packed  together,  converging  and  meeting  at  an  amde 
posteriorly,  so  as  completely  to  fill  up  the  intervals  left  between  the 
adjoining  vertebrae ; their  attachment,  however,  to  the  laminae  is 
peculiar  for  while  they  spring  from  the  upper  and  outer  edge  of 

e one  below>  they  are  inserted  into  the  lower  and  inner  margin  of 
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the  one  above,  an  arrangement  conferring  a high  degree  of  smooth- 
ness and  regularity  on  the  internal  part  of  the  spinal  canal.  T ey  1 
vary  however,  in  strength  in  the  several  regions  of  the  spine,  being 
exceedingly  strong  in  the  lumbar  and  dorsal,  but  weak  and  much 
deeper  from  above  downwards,  in  the  cervical.  Their  elasticity  is 
alsoPvery  remarkable,  acting  in  this  respect  as  a powerful  adjuvant  . 

to  the  areat  muscles  of  extension.  , . ..r  : 

The  form  of  Articulation  of  the  spine  is  amphiarthrosis  wit  j 

one  single  exception,  that  between  the  oblique  processes,  which  j I 
arthrodia,  and  it  possesses  all  the  motions, -ro^tmn  ction, 

flexion,  extension,  and  lateral  inclination.  The  first  of  these  orjo^ 
Stion  scarcely  deserves  this  name,  as  it  is  rather  a movement  of 
torsion  of  the  fntervertebral  disc,  being  extremely  limited  between 

vatm-e  which  is  generally  ascribed  to  the  spinal  legion  , 
hnea  alba  m .to wn  i better  marked  in  the 

region-  He,,  jf  - J 
but  ou  tbedegreerfdis^ 

portion  of  the  disc  being  forcibly  pressed  m that  directio  . 
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part  of  the  body  of  the  other.  For  the  security  of  this  joint  it  is 
provided  with  an  anterior,  and  a posterior  ligament,  a capsular  on 
each  side,  and  a transverse. 

Anterior  Ligament. — This  consists  of  a lamina  of  fibres,  parti- 
cularly dense  in  the  mesial  line,  stretching  from  the  tubercle  of  the 
atlas,  and  the  anterior  surfaces  of  its  contiguous  half-arches,  to  the 
•front  of  the  body  of  the  axis,  where  it  becomes  blended  with  the  an- 
terior common  ligament ; it  is  exceedingly  strong,  and  is  partially 
covered  by  the  tendinous  insertions  of  the  longus  colli. 

Posterior  Ligament. — Weaker  and  thinner  than  the  last,  ex- 
tending between  the  posterior  half -arches  of  the  atlas,  and  upper 
edges  of  the  lamina;  of  the  axis,  and  seems  to  be  typical  of  the  liga- 
menta  suibflava  in  the  other  regions.  The  inferior  oblique  muscle 
must  be  removed  in  order  to  expose  it. 

Capsular  Ligaments,  are  compact,  and  possessed  of  great  strength, 
particularly  anteriorly  and  externally,  but  at  the  same  time  suffi- 
ciently lax  to  admit  of  the  great  amount  of  motion  that  exists  be- 
tween the  atlas  and  axis  ; they  are  attached  to  the  edges  of  the  cor- 
responding oblique  process,  and  are  lined  by  a synovial  sac,  which  is 
remarkable  for  its  great  extent. 


Transverse  Ligament,  strong  and  dense,  stretching  across  the 
spinal  foramen  in  the  atlas,  to  be  attached  by  its  extremities  to  two 
small  tubercles,  situated  on  the  inner  side  of  its  lateral  masses  ; it  is 
grooved  anteriorly,  where  it  lies  in  contact  with  and  embraces  the 
odontoid  process  of  the  axis,  but  flattened  posteriorly,  where  it  is 
covered  by  the  apparatus  ligamentosus  colli ; from  its  inferior  mar- 
gin a strong  fibrous  process  descends,  which  is  inserted  sometimes 
into  the  back  part  of  the  body  of  the  axis,  and  sometimes  into  that 
of  the  third  cervical  vertebra,  while  from  its  upper,  another  occa- 
sioually  ascends,  but  much  weaker,  which  is  implanted  into  the  edo-e 
of  the  foramen  magnum.  The  circular  canal,  formed  by  the  bone  in 
front  and  the  ligament  behind,  is  lined  by  a loose  synovial  sac 
winch  is  sometimes  double,  but  which  appears  to  be  much  too  large  ■ 
or  it.  The  superior  border  of  the  ligament  likewise  forms  a larger 
segment  of  a circle  than  the  inferior,  an  arrangement  which  from 
the  constriction  of  the  odontoid  process  at  its  junction  with  the 

united  ^ b°Ue’  & tendency to  keeP  the  Parts  “ore  inseparably 


This  articulation  is  compound-arthrodial  between  the  oblique 

the  «etTe3’  “J?  ateral  ginglymUS  betweeu  the  odontoid  and  body  of 
this  is  ht  tM  PnnciPal>  and  indeed  only,  motion  is  rotation,  and 

led  to  n°  meanS  aS  extenaive  as  we  wo’dd  on  a cursory  view  be 
to  suppose,  as  in  turning  the  face  to  either  side  the  whole  of  the 
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vertebral  column,  more  particularly  its  cervical  portion,  assists  in 
the  motion. 


OCCIPITO-AXOID  ARTICULATION. 

The  union  between  the  occipital  bone  and  axis  is  indirect,  the 
atlas  intervening  and  separating  them,  and  hence  it  is  mere  y syn- 
desmoid  The  means  of  connexion  are  three  powerful  ligaments, 
the  apparatus  ligamentosus  colli,  and  the  check,  moderator,  or  odon- 
toid ligament,  and  according  to  some  the  ligamentum  suspensorium 
Apparatus  Ligamentosus  Colli.— To  expose  this  ligament  it  wil 
be  necessary  to  have  a skull  with  the  calvarium  and  brain  removed, 
when  an  incision  must  be  made  with  a saw  vertically  downwards,  so 
as  to  divide  the  foramen  magnum  laterally,  about  its  centie , the  cu 
should  again  be  continued  downwards  to  about  the  fourth  cervical 
vertebra,  and  by  dividing  the  spinal  column  at  this  point  we  will 
have  the  internal  part  of  the  canal,  and  the  edge  of  the  forarne 
magnum  exposed  ; by  now  dissecting  off  the  dura  mater  the  liga- 
ment will  be  brought  into  view,  when  it  will  be  found  to  be  exceed- 
ingly strong,  and  may  be  said  to  consist  of  three  distinct  parts,  a 
median,  and  two  lateral ; of  these,  the  median  is  dense,  taking  its 
origin  from  the  edge  of  the  foramen  magnum,  and,  passing  down- 
wards nearly  vertically,  crosses  the  transverse  ligament,  into  which 
a great  part  of  its  deep  fibres  are  inserted,  while  the  more  9UPerfic  1 
continue  their  course,  to  be  implanted  into  the  back  part  of  t 
axis  where  they  become  blended  with  the  posterior  common  liga- 
ment of  the  spine.  The  lateral  portions  arise  more  externallj  from 
to  lt“n  of  to  occipital  hole,  where  they  are  extremely  broad,  aud 
as  they  “descend,  incline  slightly  inwards,  and  gradually  becomi 
narrower,  are  attached  to  the  back  part  of  the  axis,  where  the,  ]0 
the  middle  fasciculus  ; the  relations  of  this  ligament  are,  behind 
dura  mater,  and  in  front  the  odontoid  process,  transverse,  and  chec 

11ScTeck'  or  Moderator  LiGAMENrs.-Exposed  by  dissecting  off 
the  last  described,  are  two  rounded  ligamentous  cords  about  three 

* length,  “S 

upper  part  of  the  odontoid  process,  and  pass  ng  nearly  tnuisverse  y 

“Kto,  inserted  into  » smaU  d^ron^  tte  m^de  o to 

awgss §£»es3S 
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partially  backwards,  and  of  the  other  partially  forwards.  With 
respect  to  their  relative  anatomy  we  will  find  the  anterior  occipito- 
atlantoid  ligament  lies  in  front  of  them,  and  the  apparatus  ligamen- 
tosus  colli  behind  them,  except  at  their  insertion,  where  they  are 
covered  by  dura  mater. 

Ligamentum  suspensorium  would  appear  to  be  nothing  more  than 
a deep  process  of  the  apparatus  ligamentosus  colli,  merely  consisting 
of  a few  scattered  fibres,  stretching  from  the  anterior  edge  of  the 
foramen  magnum  to  the  tip  of  the  odontoid  process. 


OCCIPITO-ATLANTOID  ARTICULATION. 

In  this  joint,  the  occipital  bone  and  the  atlas  are  in  contact  at  two 
distinct  points,  but  it  possesses  only  one  motion,  which  is  that  of  op- 
position, and  for  this  reason  it  is  termed  condyle-arthrosis  ; it  is  a 
most  important  articulation,  requiring  great  strength,  and  accord- 
ingly we  find  that  it  has  numerous  ligaments  for  its  security;  these 
consist  of  an  anterior  which  is  double,  a posterior,  two  lateral,  and 
a capsular,  with  very  loose  synovial  membranes. 

Anterior  Occipito-Atlantoid  Ligament.— To  expose  this  the 
pharynx  must  be  removed  in  the  usual  manner,  but  in  doing  so  we 
must  be  careful  to  make  the  section  accurately  between  the  cephalo- 
pharyngeal  aponeurosis  and  the  recti  muscles,  so  as  to  leave  the 
latter  attached  to  the  basilar  process  ; the  muscles  may  be  now  de- 
tached from  the  bone,  and  reflected  downwards,  when  the  fat  and 
areolar  tissue  having  been  removed,  this  ligament  will  be  brought 
into  view,  consisting,  as  has  been  observed,  of  two  distinct  por- 
tions, an  anterior,  and  a posterior;  the  first  of  these,  always  well- 
marked  is  rounded  and  cord-like  in  appearance,  attached  above  to 
the  basilar  process  from  which  it  stretches  downwards,  to  be  in- 
serted into  the  tubercle,  on  the  front  of  the  atlas ; posteriorly  it 
rests  upon  the  flattened  portion,  with  which  it  is  intimately  blended  • 
an  erior ly  it  is  covered  by  the  recti  majores,  while  on  each  side  it 
has  the  two  lesser  recti,  as  they  converge  to  their  insertion  into  the 
asilar  piocess  ; the  posterior  portion,  weaker  than  the  last  but 
much  broader,  particularly  below,  arises  from  the  anterior  lip  of  the 
foramen  magnum,  extending  out  on  each  side  nearly  as  far  as  the 

ZIdTeTi  rds  ,alrst  rrtically  to  be  inserted  int° the  4- 

the  nofnt  of  th6  ^ +° ^ ^ °f  the  atlas ; 11  rests  Posteriorly  on 

rateTurom  tt°.  f “d  “8““®*,  whieh  4a- 

lgament08us  coUi,  while  anteriorly  it  is 

PostmoT,  ng  ’ “ Wr  reCti’  aDd  its  own  uncled  portion 
movdirn  nll  il  IrTAJL™iD  Ligament,  comes  into  view  on  re- 
° ■ the  muscles  from  the  back  part  of  the  neck  till  we  reach 
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the  oblique  and  recti,  and  on  separating  these  from  the  occipital 
bone,  and  removing  the  fat,  we  will  observe  the  ligament  much 
weaker  in  its  character  than  the  preceding,  but  broader  and  laxer  ; 
it  takes  its  origin  from  the  posterior  edge  of  the  foramen  magnum, 
as  far  forwards  as  the  condyles,  and  is  inserted  into  the  upper  sur- 
face of  the  posterior  half-arch  of  the  atlas  ; it  is  perforated  by  two 
foramina,  one  large,  for  the  vertebral  artery,  the  other  small,  for 
the  suboccipital  nerve,  and  it  corresponds  by  its  anterior  surface  „o 
the  dura  mater  of  the  cord,  and  by  its  posterior  to  the  superior  ob- 
lique and  recti  muscles,  with  the  vertebral  artery,  which  rests  on  it 
for  a short  distance. 

Lateral  Occipito-Atlantoid  Ligament,  is  exposed  by  removing 
all  the  soft  parts  immediately  over  the  transverse  process  of  the 
atlas,  and  then  detaching  the  rectus  capitis  lateralis  from  the  occi- 
pital bone,  and  reflecting  it  outwards,  when  the  ligament  never 
well-marked,  consisting  only  of  a few  scattered  fibres,  will  be  seen 
arising  from  the  jugular  ridge,  and  descending  to  be  inserted  into 
the  root  of  the  transverse  process  of  the  atlas  ; externally  it  1 
covered  by  the  rectus  lateralis ; internally  it  corresponds  to  the 
articulation  between  the  atlas  and  occipital  bone  ; while,  anterior  y 
it  assists  in  completing  the  fibrous  canal,  which  contains  the  in- 
ternal carotid  and  jugular  vein,  and  the  eighth,  ninth,  and  symp.  - 

•««  »f » -"-o'  **■«> 

passing  almost  vertically  downwards,  and  interlacing  with  otl 
running  in  an  oblique  direction  from  the  edge  of  the  condyle  above 
to  the  atlantoid  articulating  depression  below;  e^te^ly  “d  ^rl 
riorly  they  are  exceedingly  strong;  but  internally  and  posteriorly 
very  weak  and  indistinct,  affording  rather  a protection  to  ^synov^ 
membrane  than  any  security  to  the  joint  itself.  T 
arthrodial  joint,  but  with  ginglymoid  motion  only  henc^ 

an  artnrodial  ginglymus;  it  is  very  remarkable  for the  exti _ 
and  laxity  of  the  synovial  membrane,  which  is  reflected  downwards 
in  loose  folds,  on  the  edges  of  the  articulation. 


COSTO-SPINAL  ARTICULATIONS. 

T!,e  ligament.  whtahtand  to  .ec-  „„ 

anterior  T.tlUte!  . midcUe  or  UmM,  and  a posterior  or 
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imperfect  capsular;  while  those  of  the  second,  or  costo-transverse, 
are  an  anterior,  middle,  and  posterior. 

Stellate,  or  Anterior  Costo-vertebral. — May  be  exposed  with 
great  facility  in  a subject,  from  the  thorax  of  which  the  soft  parts 
have  been  removed,  by  simply  dissecting  off  the  costal  pleura,  with 
the  fibrous  membrane  which  lies  beneath  it,  and  turning  on  one  side 
the  dorsal  ganglia  of  the  sympathetic,  the  dissection  being  greatly 
facilitated  by  sawing  across  all  the  ribs  anterior  to  their  angles.  The 
stellate  ligament,  which  is  thus  brought  into  view,  is  of  a triangular 
shape,  narrow  externally,  but  broad  internally ; it  arises  by  a thick, 
narrow  process  from  the  anterior  surface  of  the  head  and  neck  of  the 
rib,  and  passing  inwards  divides  into  three  distinct  parts,  the  superior 
being  inserted  into  the  vertebra  above,  the  inferior  into  that  imme- 
diately below,  and  the  middle  into  the  intervertebral  substance  ; it 
differs,  however,  in  its  mode  of  insertion  in  the  first,  eleventh,  and 
twelfth,  being  attached  to  a single  vertebra  in  each  of  those  instances, 
although  it  still  consists  of  three  slips.  This  ligament,  exceedingly 
strong,  rests  on  the  contiguous  bones  and  cavity  of  the  joint,  and  is 
covered  by  some  loose  fibrous  tissue,  with  the  dorsal  ganglia  of  the 
sympathetic,  and  the  pleura. 

Capsular  Ligament. — In  order  to  examine  this,  it  will  be  necessary 
to  detach  from  the  back  all  the  large  muscles  which  cover  it,  and  then 
by  a cautious  dissection  the  ligament  will  be  perceived,  consisting  of  a 
few  scattered  fibres  stretching  from  one  bone  to  the  other.  Although 
very  apparent  posteriorly,  it  is  weak  and  indistinct  anteriorly,  where 
it  is  scarcely  required,  the  strong  stellate  ligament  taking  its  place. 

Intervertebral  Ligament. — May  be  exposed  by  dividing  the 
stellate  ligament,  as  well  as  the  capsular  ; the  attachment  of  the 
tubercle  of  the  rib  to  the  transverse  process  must  likewise  be  cut 
through,  and  then,  by  pulling  it  slightly  apart  from  the  spine,  the 
intervertebral  ligament  may  be  observed  arising  from  the  ridge  or 
crest  between  the  two  articular  facettes  on  the  head,  and  stretching 
directly  inwards,  to  be  inserted  into  the  side  of  the  intervertebral 
disc.  In  its  character,  it  is  comparatively  weak,  and  flattened  from 
above  downwards,  so  as  to  form  a septum  or  partition  between  the 

two  synovial  membranes,  which  line  the  superior  and  inferior  articu- 
lations. 

Anterior  Costo-transverse  Ligament.— Is  extremely  strong  but 
flattened,  being  fully  exposed  in  the  dissection  already  made  as  it 
arises  from  the  under  surface  of  the  extremity  of  the  transverse 
process  of  the  vertebra  above,  and  stretching  downwards  and  inwards 
is  inserted  into  a slight  crest  or  ridge  on  the  upper  edge  of  the  neck 
of  the  nb  below,  which  it  thus  directly  supports.  It  appears  to  be  a 

nckened  portion  of  the  fibrous  membrane  which  covers  the  external 

9* 
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intercostal  muscles,  and  corresponds,  anteriorly,  to  the  anterior  inter- 
costal vessels  and  nerves,  and  a quantity  of  loose  areolar  tissue 
posteriorly,  to  the  longissimus  dorsi ; internally,  to  the  posteno 
dorsal  vessels  and  nerves  as  they  pass  through  a quadrilateral  opening 
intercepted  between  it,  the  bodies,  and  transverse  processes  of 
1 • r.ont  vertebrae  • and,  externally,  to  the  levator  costae. 
af  Posterior  Costo-transverse.— Is  a strong  band  of  fibres,  stretch- 
• V,  of  ween  the  extremity  of  the  transverse  process,  and  non-articular 

Sifr  of  the  rib ; and  is  covered  in  by  the  insertion 

lreo™Tr7y  from  oue  facette  to  the  other;  it  is  hkew.se  provided 

"t  Si^uraescribed,  remarkable  for  their  strength 
admit  of 'very  slight  motion,  strictly  speaking ; but  this  motion^trmal 
t mav  lonear  to  be  when  viewed  at  the  points  where  it  actnall, 

does  take  pTace,  is  found  to  be 

. elevation  and  deprea- 

!:re",Sr"b^r.iefenlation  is  likewise  a double  ar- 
throdia. 


CHONDRO-COSTAL  AND  CHONDRO-STERNAL  ARTICULATIONS. 

The  union  between Jihe^ribs  Into  Ke'tlie 

eartil^es1^® ^P^n^dj  while  the 

rupted  from  one  to  the  other ; the  security.  The 

intimate,  although  there  are  no  ^ (froove3  iu  the  sides 

cartilages  are  in  the  same  manner  imbedded  & 

of  the  sternum,  having  according  hitberto  been  unable  satis- 
membrane  interposed  but  tt. web « ^ b),  . 

factorily  to  demonstrate.  I Y nosterior  ligament, 

superior  and  inferior,  with  an  a'lter10^  ‘ scarcely  deserve  the  name 
The  Superior,  and  Inferior  e extending  from  the 

of  such,  being  merely  processes  o margins  of  the  costal 

sides  of  the  sternum  to  the  upper  and  lower  niarg 
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cartilages  ; but  the  anterior,  and  posterior  are  much  better  marked, 
particularly  the  former,  which  stretches  obliquely  from  the  anterior 
surface  of  the  cartilage  of  one  side,  decussating  with  its  fellow  across 
the  sternum,  to  reach  that  of  the  opposite  side.  It  is  covered  by  the 
aponeurosis  of  the  great  pectoral  muscle. 

The  Posterior  Chondro-sternal. — Much  weaker  than  the  last, 
but  arranged  in  a similar  manner,  presenting  the  same  radiated  ap- 
pearance on  the  back  part  of  the  sternum,  as  the  other  did  on  its 
front,  and  it  corresponds  to  the  anterior  mediastinum,  and  the  parts 
contained  in  it. 


sacro-vertebral  articulation. 

The  union  of  the  spinal  column  with  the  sacrum  is  closely  analogous 
to  that  of  the  vertebrae  with  each  other,  but  is  remarkable  for  the 
great  vertical  depth  of  the  intervertebral  disc  in  front,  and  its  equally 
striking  shallowness  behind,  contributing  in  a great  measure  to  the 
production  of  that  prominence  which  is  so  conspicuous  at  this  point, 
known  as  the  sacro-vertebral  angle.  In  addition,  however,  to  those 
ligaments  which  it  ha3  in  common  with  the  spine,  it  likewise  possesses 
another  peculiar  to  itself,  termed  the  sacro-vertebral,  a strong  fasci- 
culus of  fibres,  which  extends  from  the  transverse  process  of  the  fifth 
lumbar  vertebra,  and  is  inserted  into  the  back  part  of  the  base  of  the 
sacrum,  where  it  becomes  blended  with  the  sacro-iliac  ligaments.  The 
sacro-vertebral  ligament  is,  however,  extremely  hard  to  dissect  and 
demonstrate,  owing  to  the  manner  in  which  the  tendinous  origins 
of  the  erectors  of  the  spine  are  blended  with  it. 


SACRO-COCCYGEAL  ARTICULATION. 

This  is  an  arthrodial  joint  in  early  life,  although  at  a later  period 
it  becomes  a synarthrosis,  the  two  bones  composing  it  being  united 
by  ossific  deposit.  Its  mode  of  connexion  consists  of  an  anterior  and 
posterior  ligament,  and  a thin  disc  of  fibro-cartilage. 

_ Anterior  Sacro-coccygeal  Ligament. — Usually  consists  of  two 
distinct  bands,  with  a slight  interval  between  them,  stretching  from 
the  anterior  surface  of  the  sacrum  to  the  front  of  the  coccyx.  It  is 
generally  speaking,  comparatively  weak ; and  to  expose  it,  the  rectum 
must  be  removed,  with  some  loose  areolar  tissue,  and  the  coccygeal 
ganglion  of  the  sympathetic. 

Posterior  Sacro-coccygeal.— Stretches  from  the  last  tubercles 
011  l ie  ow ei  e%e  ^ie  sacrum  to  similar  processes  on  the  upper 
S0fT  ie  C0“yx>  fthus  completing  the  termination  of  the  spinal 
canal.  It  is  rather  stronger  than  the  anterior,  and  is  covered  by  the 
g utaeus  maximus,  which  likewise  takes  an  origin  from  it. 


134  sacro-iliac  articulation. 

The  Fibro-cartilaginous  Disc  is  thin  as  contrasted  with  those 
between  the  bodies  of  the  vertebrae,  being  always,  however,  much 

denser  in  the  female  than  in  the  male. 

The  strength  of  this  articulation  is  greatly  increased  by  the  ori0 
tie  Segments,  which,  attached  to  the  sides  of  the  sacrum 
and  coccyx,  form  a strong  bond  of  union  between  the  adjacent  bone  . 


ILIO-LUMBAR  ARTICULATION. 

n,ere  is  no  direct  union  between  the  last  lumbar  vertebra  and 
theilium,  but  they  are  connected  together  byapo werfnl ■ hgarne. rt- 

the  ilio-lnmbar.  ^ “^"’rfebra,  and.  becoming  broker 

transverse  process  of  the  faith  turn  , j superior  spinous 

and  more  expanded,  is  inserted  into  the  ^ Uga_ 

process,  and  a part  of  the * adjace nt  c • T1 1 ^ 

enumerated. 


SACRO-ILIAC  ARTICULATION. 

This  belongs  to  the  etas  amphiaritosis, and 

apposition  of  the  ' “ 'to  divide  the  horizontal  ramus  of 

joint  properly,  it  will  be  y carrying  the  saw  after- 

the  pubis  immediately  exteri  V ^ ^ the  ascending 

merely  the  removal  of  the  grea  vex  consisting  of  a series  of 

areolar  tissue,  when  it  is  broug ; i ’ from  the  adjacent  sur- 

parallel  fibres  of  no  means  remarkable  for 

face  of  one  bone  to  that  of  t ’ , , tl  iumbo-sacral  nerve, 

their  strength.  This  ligament  is  covei  ed  by 

and  internal  iliac  arteries.  tedious  dissection  to  see 

Posterior  Ligament.  Require  y 
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it  properly,  as  all  the  muscles  on  the  back  of  the  sacrum  must  be 
removed,  the  ligament  in  question  lying  deeply  between  its  spines 
and  the  posterior  edge  of  the  ilium.  In  its  character  it  differs  com- 
pletely from  the  preceding,  as  it  consists  of  three  or  four  triangular 
fasciculi  of  exceeding  strength  and  thickness,  stretching  between  the 
tubercles  on  the  back  of  the  sacrum,  and  the  adjacent  non-articular 
surface  of  the  ilium;  when  these  are  cautiously  removed,  another  and 
deeper  set  is  brought  into  view,  much  weaker  and  in  direction, 
horizontal,  and  running  parallel  to  each  other  between  the  contiguous 
edges  of  the  two  bones.  They  are,  as  we  have  already  stated,  covered 
by  the  origins  of  the  lumbar  mass  of  muscles,  and  rest  on  the  bones 
from  which  they  are  separated  by  a quantity  of  loose  areolar  tissue, 
through  which  ramify  several  very  large  veins. 

Having  examined  those  ligaments,  they  may  now  be  divided ; and 
having  torn  the  bones  forcibly  from  each  other, — an  operation  some- 
times of  great  difficulty,  as  they  are  generally  more  or  less  anchy- 
losed,— the  intervening  cartilage  may  be  observed  ; it  is  extremely 
thick,  particularly  on  the  sacrum,  aud  so  intimately  connected  to  the 
surfaces  of  both  bones,  as  to  render  the  joint  by  this  arrangement 
very  secure,  even  without  the  aid  of  its  ligaments.  It  has  been  said 
that  a synovial  membrane  can  be  detected  in  this  articulation  both 
in  childhood  and  in  the  female  during  the  period  of  pregnancy. 
Now  with  respect  to  the  first  there  is  no  doubt,  that  a structure 
bearing  a close  resemblance  to  a tissue  of  this  nature  does  exist ; but 
in  the  case  of  the  latter  its  identity  is  very  questionable,  at  least  we 
have  never  had  an  opportunity  of  demonstrating  it.  From  repeated 
examinations  made,  however,  to  enable  us  to  judge  of  the  fact,  it 
may  be  safely  stated  that  the  motion  that  does  exist  in  the  articula- 
tion is  very  limited;  indeed,  in  the  great  majority  of  cases,  scarcely 
perceptible;  a circumstance  that  might  be  inferred  without  testing 
it  at  all,  owing  to  the  powerful  nature  of  the  connecting  media  with 
which  it  is  furnished. 


LATERAL  LIGAMENTS  OF  THE  PELVIC  OUTLET. 

Are  two  in  number,  commonly  called  the  greater  and  lesser  sacro- 
sciatic,  from  the  marked  difference  in  size.  The  greater,  which  is 
also  external,  and  of  an  irregular  hour-glass  figure,  but  much  broader 
posteriorly  than  anteriorly,  arises  behind  from  the  posterior-inferior 
spine  of  the  ilium,  and  from  the  side  of  the  sacrum  and  coccyx,  ex- 
tending on  the  latter  bone  for  about  its  first  and  second  pieces  ; it 
stretches  obliquely  downwards,  forwards,  and  outwards,  becoming 
very  constricted  as  it  crosses  the  lesser  sciatic  notch,  but  again  ex- 
panding on  reaching  the  tuberosity  of  the  ischium,  into  the  inner 
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lip  of  which  it  is  inserted,  as  well  as  into  its  ascending  ramus,  where 
it  becomes  continuous  with  the  base  of  the  triangular  ligament.  Its 
internal  margin  is  prolonged  inwards  and  slightly  upwards  for  some 
distance,  under  the  name  of  the  processus  falciformis,  and  this  uni- 
ting with  the  obturator  fascia  leaves  a slight  interval  between  it  and 
the°  obturator  muscle,  for  the  reception  of  the  pudic  vessels  and 
nerves,  while  its  external  expands  over  the  pyriformis  muscle. 

The ’great  sciatic  ligament,  is  covered  externally  and  posteriorly,  by 
the  gluteus  maximus,  which  is  very  closely  adherent  to  it ; and  more 
anteriorly,  by  the  hamstring  muscles  which  arise  from  it ; while  in- 
ternally it  corresponds  to  the  lesser  sciatic  ligament,  and  coccygeal 
branch  of  the  ischiatic  artery,  and  with  the  fat  filling  up  the  ischio- 
rectal fossa.  . ...  , 

Lesser  Sacro-sciatic  Ligament.— Triangular  m figure,  with  the 

base  posteriorly,  and  apex  anteriorly,  is  attached  behind  to  the  side 
of  the  sacrum  and  coccyx,  and  taking  a more  horizontal  course  than 
the  greater,  is  inserted  into  the  posterior  edge  of  the  spine  of  the 
ischium ; it  is  also  much  weaker  and  shorter  than  the  preceding, 
internal  to  which,  and  to  the  coccygeal  branch  of  the  sciatic  it  lies, 
while  internally  it  corresponds  to  the  coccygaeus  muscle,  and  fat  m 


the  ischio-rectal  fossa.  . . . 

Exclusive  of  their  evident  use  to  complete  the  inferior  outlet  of 

the  pelvis,  these  ligaments  must  likewise  confer  on  the  cavity  a 
greatemount  of  strength,  from  the  mode  in -Inch  they  « 
between  its  two  fixed  points,  connecting  them  like  the  stajs  of  a 
chain  bridge,  without  at  the  same  time  interfering  with  the  import- 
ant parts  that  pass  through  the  notches,  which  they  circumscribe, 
and  which  have  been  already  enumerated  in  the  general  description 

of  the  pelvis. 


OBTURATOR  LIGAMENT. 

May  be  exposed  by  removing  carefully  the  two  muscles  of  the 
same  name,  which  are  closely  attached  to  it,  when  it  will  be  seen  to 
be  thin  but  extremely  strong  and  unyielding,  and  composed  of  fi 
interlacing  with  each  other,  so  as  to  give  it  a reticular  appearance 
“"hed  posteriorly,  and  externally  to  <*•**££ 
obturator  foramen  ; and  anteriorly,  and  rnto^ly,  to  pMten 
thus  completely  filling  it  up,  except  superiorly,  uhtre  an  ap 
is  left  but  very  oblique  in  its  nature  for  the  passage  of  the 
and  nerves.  As  we  have  already  remarked,  it  is  in  contact  by  both 
its  surfaces  with  the  obturator  muscles. 


LIGAMENTS  OP  rUBIS. 
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SYMPHYSIS  PUBIS. 

Is  an  amphiarthrodial  joint,  possessing  a slight  degree  of  motion. 
It  is  formed  by  the  two  ossa  pubis  of  opposite  sides,  but  it  is  to  be 
observed  that  while  they  do  not  touch  anteriorly,  the  interval  existing 
between  them  in  this  direction,  being  filled  up  in  the  natural  state 
of  the  parts  by  a dense  fibro  cartilage  of  a wedge-shape,  with  the 
base  turned  forwards,  and  closely  adherent  by  its  lateral  surfaces  to 
the  opposite  bones,  they  are  in  absolute  contact  posteriorly.  The 
ligaments  for  the  security  of  the  joint  are  anterior,  and  posterior, 
superior  and  inferior. 

Anterior  Ligament,  may  be  brought  into  view  by  cautiously 
removing  the  parts  attached  to  the  anterior  part  of  the  crest,  when 
it  will  be  found  to  consist  of  a series  of  oblique  fibres,  stretching 
from  one  bone  to  the  other,  those  of  the  left  side  crossing  in  front 
of  those  of  the  right.  They  are  seldom  very  well  marked,  and  are 
covered  by  the  decussating  tendons  of  the  external  oblique  muscle, 
which  thus  adds  materially  to  their  strength. 

Posterior  Ligament,  may  be  exposed  by  removing  the  fascia  from 
the  back  part  of  the  symphysis.  It  differs  from  the  preceding  in  the 
arrangement  of  its  fibres,  which  are  more  transverse  and  much 
weaker,  while  it  is  concealed  by  the  pelvic  fascia,  as  it  dips  down- 
wards to  terminate  in  the  true  ligaments  of  the  bladder. 

Superior  Ligament.— Strong,  rounded,  and  cord-like,  apparently 
a continuation  of  Poupart’s  ligament,  extends  across  the  whole  of 
the  upper  edge  of  the  crest,  from  the  spine  of  one  side  to  that  of  the 
opposite,  becoming  exceedingly  thick  opposite  the  articulation ; it 
gives  attachment  to  the  muscles  of  the  abdomen,  particularly  the 
recti. 

_ Inferior  Ligament,  stretches  across  between  the  rami  of  opposite 
sides,  immediately  beneath  the  symphisis.  It  is  broad  at  its  points 
of  attachment,  but  rounded  and  flattened  out  about  its  middle,  pre- 
senting an  arched  appearance,  with  the  concavity  directed  down- 
wards. It  forms  the  principal  bond  of  union  of  the  articulation 
and  its  strength  is  still  further  increased  by  the  triangular  urethral 
ligament,  with  which  it  is  in  some  degree  continuous  below. 

Interpubic  Fibro-cartilage.— In  order  to  obtain  a proper  idea 
of  this  structure,  a horizontal  section,  from  before  backwards  must 
be  made  across  the  joint  about  its  centre,  by  which  means  its  wedge- 
like  appearauce  will  be  at  once  understood.  In  the  disposition°of 
its  fibres  it  bears  a close  resemblance  to  those  of  the  discs  of  the 
spinal  column,  being  densest  at  the  margins,  and  semifluid  and  pulpy 
in  the  centre.  Like  those  of  the  discs  also  they  cross  each  other 
very  obliquely,  to  be  firmly  implanted  into  the  contiguous  surfaces 
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of  the  opposite  hones,  forming  a medium  of  connection,  of  the  strength 
of  which  any  one  may  satisfy  himself,  by  endeavouring  forcibly  to 
tear  the  parts  asunder.  a 


ILIO-FEMORAL  ARTICULATION. 

This  is  a true  enarthrosis,  or  ball-and-socket  joint,  the  deep  cup  or 
acetabulum  of  the  os  innominatum  receiving  the  globular  head  of 
tlm  femur  and  as  it  is  an  articulation  the  functions  of  which  are  so 
the  feme  , nature  has  taken  great  pains  to  confer 

rTa  Proportionate  degree  of  strength,  depending  not  only  on  its 

Capsula  ■ must  be  cautiously  removed,  as  well  as  the 

above  tlian  neiow,  i , within  it,  separated  from 

not  to  the  cotyloid  ligam  , inflected  between  them  ; it 

»*  b ™ 
r""™  ‘“s  eS™l8Sr  itt  two  internal 

T;  t in  front  than  behind.  As  a ligament.  . » 

? liv  and  inferiorlv  it  is  comparatively  laxer  and  weakei. 
ternally  and  mterioriy  ^ b muscles,  and  these  must  in  a 

covered  almost  m J of  reaisting  displacement  of 

great  measure  contn  u P psoas  and  iliacus, 

the  bones  wh.oh  tt  enclo.  »•  in  front  of  it,  and 

with  internal  head  of  the  rectus  sweep  0 d to  rupture 

controlling  the  very  motion  w iic  _extension,  as  their  tendons 

the  capsule  in  this  directio  , • • tension  under  those 

of  - 

adductors,  contribute  materially  to  its  security. 
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Ilio-Femoral  or  Accessory  Ligament. — A dense,  flattened  band 
of  fibres,  apparently  a thickened  portion  of  the  capsule,  arises  from 
the  anterior  inferior  spinous  process  of  the  ilium  ; and  passing  from 
this  point  downwards,  backwards,  and  outwards,  is  inserted  into  a 
rough  space  anterior  to  the  lesser  trochanter.  In  its  course  it  rests 
upon  the  capsule,  and  is  covered  by  the  tendons  of  the  psoas  and 
iliacus,  while  its  use  is  to  prevent  over-rotation  inwards,  and  extreme 
extension ; this  can  be  easily  shown  by  forcibly  attempting  either  of 
those  motions,  when  it  becomes  exceedingly  tense,  and  resists  every 
effort  to  carry  them  beyond  a certain  point. 

Ligamentuh  Teres,  or  Round  Ligament.— The  capsule  must  be 
divided,  and  the  head  of  the  bone  dislocated,  to  bring  this  ligament 
into  view,  and  when  the  synovial  membrane  which  invests  it  is 
cautiously  dissected  off,  the  ligament  is  seen  to  arise  by  two  small 
crura  from  the  upper  and  lower  edge  of  the  notch  in  the  acetabulum  ; 
they  now  proceed  outwards,  backwards,  and  upwards,  and  unite  into 
one,  but  again  diverging  from  each  other  before  reaching  the  head 
of  the  bone ; it  is  inserted  into  a depression  below  and  behind  its 
transverse  axis.  As  a ligament,  it  is  of  very  little  use  indeed  to 
confer  security  on  the  joint;  but  it  forms  the  medium  by  which  the 
vessels  are  conducted  to  the  head  of  the  bone,  as  well  as  a means  of 
reflecting  the  synovial  membrane  from  it  to  the  acetabulum.  From 
its  being  so  closely  connected  to  the  Haversian  gland,  it  may  be 
likewise  of  service  in  moving  it,  so  as  to  fill  up  the  several  inter- 
stices which  would  otherwise  take  place  in  the  various  motions  of 
the  joint. 

Cotyloid  Ligament,  fully  exposed  by  the  removal  of  the  capsular, 
is  attached  all  round  the  brim  of  the  acetabulum,  the  cavity  of  which 
it  deepens  to  a considerable  extent,  while  at  the  same  time  it  fills  up 
all  its  depressions  and  sinuosities,  and  renders  its  free  border  com- 
pletely level  in  its  character.  A section  of  it  would  represent  nearly 
an  equilateral  triangle,  the  base  of  which  would  be  attached  to  the 
margin  of  the  bone,  while  the  free  border  would  form  a smaller 
circle  than  the  other,  and  closely  embrace  the  neck  of  the  femur  in’ 
the  natural  condition  of  the  parts ; it  is  also  much  denser  and 
stronger  above  and  behind  than  at  any  other  point,  because  this  is  the 
part  on  which  the  entire  weight  of  the  body  is  thrown  when  in  the 
upright  position.  The  fibres  composing  this  ligament  do  not  observe 
a concentric  arrangement,  but,  springing  from  all  parts  of  the  mar- 
gin of  the  acetabulum,  they  decussate  with  each  other  at  a very 
acute  angle,  and  terminate  finally  in  its  free  margin,  in  a kind  of 
rounded  cord.  Its  extremities,  on  reaching  the  notch,  are  prolonged 
across  it ; the  one  from  above  being  inserted  into  its  lower  lip  and 
that  from  below  into  its  upper,  leaving  between  them  and  the  ed^e 
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of  the  bone  an  irregular  foramen,  for  the  passage  of  the  vessels  and 
nerves  for  the  supply  of  the  articulation. 

Transverse  Ligament. — This  is  sometimes  very  obscure,  consist- 
ing merely  of  a few  fibres  stretching  across  to  complete  the  interval 
which  must  exist  between  the  decussating  extremities  of  the  cotyloid 
ligament,  as  the  latter  dip  backwards  to  their  separate  points  of  in- 
sertion. . 

In  addition  to  those  ligaments  already  described,  there  is  another 
peculiar  to  the  femur  alone,  called  the  cervical ; it  is  found  surround- 
ing the  neck,  extending  obliquely  upwards  and  inwards,  from  the 
insertion  of  the  capsular  to  the  sinuous  line  which  defines  the  head, 
and  usually  consists  of  strong  ligamentous  fibres  rarely  continuous, 
covered  by  folds  (retinacula)  of  the  synovial  membrane  (Stanley’s 


Ligament).  , , , , 

Synovial  Membrane.- — This  envelopes  the  head  of  the  bone,  covers 
the  acetabulum  and  ligamentum  teres,  sending  off,  besides,  two  small 
processes,  one  into  the  narrow  groove  which  separates  the  cotyloid 
ligament  from  the  cartilage  of  incrustation,  and  another,  which 
becomes  blended  with  a mass  of  fat,  found  in  the  inferior  and  inter- 
nal part  of  the  acetabulum,  known  as  the  Haversian  gland,  supposed 
by  Havers  to  have  been  placed  there  for  the  purpose  of  secreting  the 
synovial  fluid,  but  erroneously,  as  its  only  use  is  to  fill  up  the  inter- 
stices that  would  otherwise  exist  in  the  varied  motions  of  the  joint. 

The  Motions  of  the  ilio-femoral  articulation  are  very  numerous, 
consisting  of  flexion,  extension,  abduction,  adduction,  circumduction, 


and  rotation.  , . . „ 

Flexion. — This  motion  is  very  extensive,  and  may  be  carried 

far  that  the  anterior  surface  of  the  thigh  and  abdomen  will  come  in 

contact,  while  the  head  of  the  femur  rolls  in  the  acetabulum  on  an 

imaginary  axis,  represented  by  a line  passing  upwards  and  inwards 
through  its  neck,  dislocation  being  here  prevented  by  the  agency  of 
the  gluteus  maximus  which  closely  envelopes  it  posteriorly. 

Extension. — This  is  exceedingly  limited . as  any  attanpt  at  can^u, 
the  thigh  backwards,  beyond  the  axis  of  the  body,  brings  the  neck 
of  the  femur  in  contact  with  the  lower  edge  of  the  acetabulum  which, 
forming '^fulcrum,  throws  the  head  prominently  forwards,  bus 
protruding  the  capsule;  but  the  ilio-femoral  ligament,  and  the  tendons 
of  the  psoas,  iliacus,  and  rectus,  are  by  this  very  act  immediately 
rendered  tense,  and  thus  powerfully  resist  all  further  mov  emeu  1 


tKlSSs  very  considerable,  the  laxity  of  the  capsule  internally 
permitting  the  head  to  glide  partially  out  of  the  ^y^  ^ty, 
Irreat  trochanter  at  the  same  time  pom  mg  towards  the ala^ of  toe 
Sum.  This,  however,  has  the  effect  of  bringing  the  upper  and 
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cave  part  of  the  neck  in  contact  with  the  edge  of  the  acetabulum, 
and  so  preventing  in  a great  measure  the  dangerous  results  that 
might  ensue  by  permitting  further  motion  in  this  direction. 

Adduction  is  extremely  slight,  as  the  meeting  of  the  thighs  limits 
it  at  once ; but  if  either  be  slightly  flexed,  it  may  be  carried  over 
the  other  for  some  extent.  The  ligamentum  teres  and  the  rotator 
muscles,  however,  becoming  tense,  prevent  its  being  carried  beyond 
a certain  point. 

Circumduction. — This  is  merely  the  revolution  of  the  limb,  forming 
a cone,  the  apex  being  at  the  joint,  with  the  base  below  formed  by  an 
imaginary  circle  described  by  the  foot.  This  motion  is  limited  when 
in  the  upright  position,  but  may  be  carried  to  a considerable  extent 
by  sitting  on  the  edge  of  a table,  and  thus  getting  the  opposite  leg 
out  of  the  way. 

Rotation. — In  this  motion  the  head  turns  slightly  in  the  socket, 
the  axis  of  rotation  corresponding  to  an  imaginary  line  supposed  to 
be  passed  from  the  head  to  the  internal  condyle.  This  movement  is 
always  better  marked  in  this  articulation  than  in  that  of  the  shoulder, 
owing  to  the  obliquity  of  the  neck  of  the  femur,  as  it  allows  the 
muscles  to  act  at  a material  advantage — a fact  that  cannot  apply  to 
j the  short  and  straight  neck  of  the  humerus. 


FEMORO-TIBIAL  ARTICULATION. 

One  of  the  most  important  articulations  in  the  whole  body,  remark- 
able alike  for  the  number  of  its  ligaments,  and  for  the  position  of  a 
series  of  tendons  so  disposed  as  not  only  to  confer  great  strength, 
but  likewise  to  perform  the  office  of  ligaments  when  their  functions 
as  tendons  are  no  longer  of  value.  It  belongs  to  the  class  of  angular 
ginglymus ; but  as  it  possesses  a slight  degree  of  rotatory  motion,  it 
is  of  course  incomplete,  though  in  all  other  respects  it  exhibits  the 
usual  characteristics  of  this  form  of  articulation.  Its  media  of  con- 
nexion consist  of,  firstly,  an  imperfect  capsule ; secondly,  an  anterior 
ligament ; thirdly,  a posterior,  or  that  of  Winslow ; fourthly,  an 
external ; fifthly,  an  internal ; sixthly,  a mucous  ; seventhly,  two 
alar;  eighthly,  two  crucial;  ninthly,  ligament  of  Wrisberg;  tenth 
coronary;  eleventh,  transverse;  and  twelfth,  two  semilunar  carti- 
lages to  deepen  the  cavity  of  the  tibia  for  the  reception  of  the  condyles 
of  the  femur,  while  the  bones  which  enter  into  its  formation  are 
three;  the  femur  above,  the  tibia  below,  and  the  patella  in  front 

Imperfect  or  Surgical  Capsule  consists  of  three  layers  the 
fascia  lata  most  superficially,  beneath  which  is  an  expansion  from 
the  adjacent  tendons;  and,  still  deeper,  a thin  fibrous  layer  from  the 
surrounding  ligaments.  The  first  of  these,  or  the  fascia  lata,  extremely 
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strono-  in  this  region,  is  stretched  tensely  across,  and  firmly  inserted 
into  the  condyles  at  each  side,  adhering  to  the  surface  of  the  patella 
as  it  passes  over  it ; while  below  it  is  attached  to  the  tibia  internally 
and  externally,  and  to  its  tubercle  in  front.  When  this  layer  is 
cautiously  removed,  the  second,  or  that  derived  from  the  expansion 
of  the  tendons,  viz.,  from  the  rectus  anteriorly,  the  vasti  laterally, 
and  the  semimembranosus  behind,  is  exposed;  and,  like  the  preceding, 
is  inserted  around  the  head  of  the  tibia,  being  very  dense  immediately 
over  the  front  of  the  joint.  The  third  layer,  or  that  from  the  ligaments, 
is  thin  • but  its  existence  can,  nevertheless,  be  clearly  demonstrated, 
its  principal  use  apparently  being  to  confine  the  large  synovial  sac 
which  lines  the  articulation,  within  its  proper  cavity.  _ 

Havino-  concluded  the  examination  of  the  capsule,  it,  as  well  as 
the  tendons  surrounding  the  joint,  may  be  removed,  when  the  liga- 
ments may  be  detached  from  the  synovial  membrane,  and  sepaiately 

eiANTERioR  Ligament,  or  Ligamentum  Patella,  is  situated  imme- 
diately in  front  of  the  articulation,  and  both  from  its  position  anil 
general  character  would  evidently  appear  to  be  a continuation  o 
the  common  extensors  of  the  leg;  the  patella  being  interposed L as  a 
sesamoid  bone,  in  order  to  bestow  a different  direction  on  then ■tendon 
It  arises  by  abroad  origin  from  the  point  and  anterior  suiface  of  the 
bone  alluded  to,  and,  passing  nearly  vertically  downwards, 18 ™ ' 

into  the  lowest  part  of  the  tubercle  of  the  tibia,  decreasing  considerably 
in  transverse  width  as  it  descends,  but  becoming  much  thicker  from 
before  backwards.  It  rests  posteriorly  and  superiorly  on  a quantity 
of  fat  which  separates  it  from  the  joint,  and  lower  down  on  a bursa 
which  intervenes  between  it  and  its  tubercle  of  insertion ; while  m 
front  it  is  in  relation  with  the  capsule  already  described  and 
bursae  which  are  situated  near  its  extremities.  Ike  fibres  of  tl  s 
ligament,  when  submitted  to  maceration,  are  found  to  take  a vertic. 
direction,  and  to  be  united  together  by  a fine  areolar  tissue. 

Ligament  of  Winslow,  is  a broad  aponeurotic  band,  given  off  fro 
the  outer  margin  of  the  semi-membrauosus  tendon,  and,  stretching 
awards  and  Awards  from  this  point  over  the  postern* ^condytod 
notch,  is  inserted  into  the  external  condyle  ot  the  femur ; it  is  fm  the 
strengthened  by  numerous  to  borrowed  ftun, i*« 
uastrocnemius, — the  whole  forming  a ligament  of  vast  strength  , its 
Cer  layer  being  connected  to  the  edges  of  the  tibia,  and  margins 
ofTsenfrlunar  cartilages ; spreading  out  over  the 

side  so  as  to  invest  them  with  a kind  of  sheath,  and  passing  ] 
side,  so  as  to  in  e found  .on  the  flattened 

superiorly,  to  be  lost  “ it  becomCs  continuous  with 

posterior  aspect  of  the  tetnui , liiieno  y f tiie  i0;ut 

the  deep  fascia  of  the  leg;  while  opposite  the  flexuie  of  the  joi 
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it  is  perforated  by  an  oblique  foramen,  for  the  passage  of  the  azygos 
artery,  for  the  supply  of  the  joint,  with  its  two  accompanying  veins, 
the  hole  for  the  articular  branch  of  the  obturator  nerve  being  a little 
internal  to  it.  This  ligament  corresponds  by  its  anterior  surface  to 
the  back  part  of  the  tibia,  semilunar  cartilages,  posterior  crucial 
ligament,  intercondyloid  notch,  and  poplitseus  muscle ; and  by  its 
posterior,  to  the  popliteal  vessels  and  nerves  with  their  branches,  to 
the  heads  of  the  gastrocnemius,  plantaris,  tendon  of  the  semi-tendi- 
nosus,  and  a large  quantity  of  adipose  tissue.  In  extension  it  is  ex- 
tremely tense,  while  in  flexion  it  becomes  relaxed. 

External  Lateral  Ligament. — Strong,  rounded,  and  cordlike, 
but  broader  at  its  points  of  attachment  than  in  the  middle,  arises 
from  a tubercle  on  the  outer  side  of  the  external  condyle,  immediately 
above  the  popliteal  groove,  and,  taking  a direction  downwards  and 
backwards,  is  inserted  into  the  upper  part  of  the  head  of  the  fibula. 
In  its  course  downwards  it  crosses  the  tendon  of  the  poplitseus, 
which  separates  it  from  the  external  condyle,  and  the  inferior  external 
articular  artery,  which  divides  it  from  the  semilunar  cartilage  of  the 
same  side,  while  the  tendon  of  the  biceps  lies  at  first  posterior,  but 
afterwards  becomes  external  to  it.  This  ligament  occasionally  bifur- 
cates interiorly,  and  under  such  circumstances,  its  second  insertion  is 
into  the  outer  part  of  the  head  of  the  tibia. 

Internal  Lateral  Ligament. — Diamond-shaped,  differing  from 
the  preceding  in  being  much  flatter,  broader,  and  stronger,  arises 
from  a tubercle  on  the  inner  side  of  the  internal  condyle,  below  the 
insertion  of  the  adductor  magnus,  and  passing  downwards  and  for- 
wards, is  inserted  into  the  inner  and  anterior  part  of  the  tibia,  a 
little  below  its  head.  It  crosses  in  its  course  downwards  the  internal 
semilunar  cartilage,  to  which  it  is  firmly  attached,  the  tendon  of  the 
semimembranosus,  and  the  inferior  internal  articular  artery,  both  of 
which  last  separate  it  from  the  tibia ; while  its  internal  surface  is 
crossed  by  the  tendons  of  the  sartorius,  gracilis,  and  semitendinosus, 
as  they  arch  forwards  to  their  insertion.  Both  the  external  and 
internal  lateral  ligaments  being  attached  posterior  to  the  axis  of 
motion,  are  of  course  relaxed  in  flexion  and  rendered  tense  by  exten- 
sion. Rotation  of  the  leg  inwards  will  also  slightly  relax  them. 

Mucous  Ligament,  exposed  by' throwing  downwards  and  forwards 
the  patella,  consists  of  a fold  of  synovial  membrane,  enveloping  a 
thin  process  of  fibrous  tissue  derived  from  the  transverse  ligament  • 
it  is  attached  above,  to  the  intercondyloid  fossa,  and  below  to  the 
mass  of  fat  which  lies  immediately  behind  the'patella. 

Alar  Ligaments,  are  likewise  processes  of  the  synovial  membrane 
-lateral  appendages  of  the  mucous,  stretching  downwards  along  the 
sides  of  the  patella  to  the  fat  in  front  of  the  joint.  The  use  of  these 
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and  the  preceding  is  to  act  upon  the  adipose  tissue,  and  to  cause  it  to 
till  up  the  several  interstices  that  would  otherwise  exist  within  the 
cavity  of  the  joint  during  its  various  motions.  _ 

Crucial  Ligaments,  are  two  in  number,— an  anterior  or  external, 
and  a posterior  or  internal.  In  order  to  obtain  a good  view  of  their 
course  and  attachments,  all  the  external  ligaments  should  be  removed, 
as  well  as  the  mucous  and  alar,  with  the  synovial  membrane  which 
is  reflected  round  them,  and  the  lower  part  of  the  femur  should  then 
be  split  vertically  downwards  by  a cut  that  will  pass  autero-postenoi  y 
directly  between  the  condyles.  The  anterior  crucial  ligament  arises 
broad  from  a depression  in  front  of  the  spine  of  the  tibia,  andta  -mg 
•i  direction  obliquely  backwards,  upwards,  and  outwards,  is  inserte 
into  the  inner  side  of  the  external  condyle ; while  the  posterior,  taking 
an  origin  from  a notch  behind  the  spine,  posterior  to  the  cornua 
of  both  semilunar  cartilages,  and  passing  upwards,  forw“ds’111 
inwards  is  attached  to  the  outer  side  of  the  internal  condyle.  From 
this  arrangement  it  will  be  observed  that  those  ligaments  cross  each 
other  as  they  proceed  to  their  destination  at  an  oblique  angle,  andhence 
JhX  name  Both  are  exceedingly  strong;  and  as  they  are  attached 
behind  the  axis  of  motion,  become  relaxed  in  flexion,  but  are  rendered 

- — 

ariTtlie  ligaments  brought  parallel  to  each  udil  he 

°"Ttd  U nested  to  the  anterior 

horn  of  the  internal  semilunar  cartilage ; and  the  posterior,  nine  is 

,,  attached  to  tlm  posteno  internal  condyle  in  front 

its  displacement.  examine  these,  it  will  be 

Semilunar  Cartilages.  In  order  to  exani^  ^ ^ 

necessary  to  detach  the  femur  lorn  ’ portion  connected  to 

crucial  ligaments— leaving,  °Je  ^Qre  clogely  their  attachments, 
the  latter  bone,  in  order  to  o number  an  internal,  and  ex- 

The  semilunar  cartilages  are  w ^ cresc’eni[c  in  shape,  but  the 
ternal ; both  as  then  name  1 0f  the  external, 

emua  of  the  first  are  so  ^Xced  by  them.  In 

vchich  is  more  circular,  to  ■ “8  ^ togive  tlielu  a superior 

SS^rCantaternal  and  external  margin,  and  an  anterior 
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and  posterior  cornu.  Of  these  the  superior  surface  is  concave,  and 
corresponds  to  the  convexities  of  the  condyles  of  the  femur,  while 
their  inferior  is  convex,  and  is  accurately  moulded  on  the  glenoid 
cavities  of  the  tibia.  Their  external  margins  are  thick,  and  attached 
to  the  bone  by  some  scattered  fibres,  termed  the  coronary  ligament, 
and  folds  of  the  synovial  membrane,  called  retinacula ; their  inter- 
nal edges  are  thin  and  sharp,  and  pass  in  on  the  articular  surfaces 
of  the  bone,  but,  to  an  unequal  extent — the  external  covering  nearly 
the  whole  of  that  portion  of  the  head  of  its  own  side,  while  the  in- 
ternal leaves  a large  part  of  its  corresponding  tibial  depression  free. 
The  cornua  are  sharp  and  pointed  ; those  of  the  external  being  in- 
flected towards  each  other  so  as  to  approximate  very  closely,  and  are 
inserted  into  the  fossa  between  the  two  prominences  constituting  the 
spine  of  the  tibia ; but  those  of  the  internal  are  separated  by  a 
broader  interval,  and  are  severally  attached  to  slight  depressions, 
anterior  and  posterior  to  the  spine,  embracing  the  insertions  of  the 
preceding.  It  will  be  likewise  recollected,  that  the  internal  lateral 
ligament  is  firmly  connected  to  the  circumferential  margin  of  the 
internal  cartilage ; but  the  same  rule  does  not  apply  to  the  external, 
as  it  is  separated  from  its  corresponding  ligament  by  the  tendon  of 
the  poplitaeus  and  inferior  external  articular  artery.  The  use  of  the 
semilunar  cartilages,  is  to  deepen  the  cavities  of  the  head  of  the 
tibia  for  the  reception  of  the  condyles  of  the  femur,  and  to  adapt 
it  to  the  varying  convexities  of  the  latter,  as  well  as  to  break 
those  shocks  to  which  the  joint  would  be  otherwise  liable  from  its 
construction,  the  bones  which  composeit  being  nearly  perpendicular 
to  each  other. 

Coronary  Ligament. — Has  been  already  cursorily  alluded  to.  It 
consists  merely  of  a few  scattered  bands  of  fibrous  tissue,  passing 
1 ora  the  edges  of  the  tibia  to  the  margins  of  the  semilunar  cartilages 
but  they  are  sometimes  very  difficult  to  be  demonstrated 

Transverse  LiGAMENT.-Must  be  exposed  by  a cautious  removal 
of  the  fat  m front  of  the  joint,  when  it  will  be  found  to  be  a thin 
but  strong  band  of  fibrous  tissue,  attached  on  either  side  to  the 
anterior  margins  of  both  semilunar  cartilages ; its  obvious  use  is 
to  prevent  the  separation  of  these  cartilages  from  each  other— an 
accident  to  which  they  would  be  otherwise  always  liable  from  their 
wedgelike  shape,  as  by  the  weight  of  the  body  transmitted  to  the 

; necessarily  comptessed  and  hence  as 

Synovial  Membrane.-TIus  is  one  of  the  most  capacious  of  this 

tW  S rU  V Wh°  C b°dy ; lineS  the  eDtire  cavity  of  the  joint,  covers 
the  articular  extremities  of  the  bones  and  the  semilunar  cartilages 

invests  the  crucial  ligaments,  is  reflected  around  the  fat  behind  ttie 

10 
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patella,  over  the  posterior  surface  of  which  and  its  proper  ligament 
it  is  also  spread  out ; it  also  throws  off  distinct  folds,  forming  the 
mucous  and  alar  ligaments  already  described,  and,  passing  upwards 
beneath  the  extensor  tendons,  forms  a large  cul  da  sac,  which  ex- 
tends for  some  distance  between  the  vastus  intemus  and  the  bone.. 

Adipose  Tissue.— Is  found  in  a great  quantity  in  this  joint,  as  in 
addition  to  the  large  mass  which  is  situated  immediately  behind  the 
•ligamentum  patellae,  it  occupies  likewise  the  space  between  both 
condyles  It  always  exists,  even  after  the  most  wasting  diseases, 
which  only  appear  to  modify  its  structure  by  rendering  it  of  a more 
watery  character,  without,  however,  sensibly  diminishing  its  volume. 
Motions. — These  are  confined  to  flexion  and  extension,  with  shg  1 

T°^Flexio7i. — Is  most  extensive,  and  limited  only  by  the  legandthigl 
coming  into  direct  contact  posteriorly ; in  this  motion  the  head  o 
the  tibia  glides  upon  the  rounded  condyles  of  the  femur,  relaxing 
all  the  ligaments  but  that  of  the  patella,  which  becomes  extreme  y 
tense  and  prominent;  the  knee  in  this  condition  presents  generally 
abounded  form,  owing  to  the  position  of  the  patella,  which  covers 
in  the  depression  which  would  otherwise  naturally  exist  between 
the  bones, Pand  which  forms  a kind  of  shield  for  its  protection,  win  e 
so  firmly  is  it  fixed  in  the  trochlea  of  the  femur  while  in  this 
position  that  it  resists  every  effort  to  displace  it. 

P Extension  can  be  only  carried  so  far  as  to  bring  the  thlSj  and  ^ 
to  a straight  line,  but  any  motion  beyond  this  is  impossible,  as  all 
the  ligaments,  with  the  exception  of  the  ligamentum  patellae,  are  on 

Z 2SST  the  several  tendons  also  which  glide  behind  the  eondyh* 

are  in  the  same  state,  and  actively  resist  further  motion  in  tins 
direction  ; the  knee  may,  in  fact,  be  compared  to  a lunge  at  present 
fnuch  used  by  mechanics,  and  this,  from  its  peculiar  constnicbon 
” IZg  motion  in  one  direction  only,  while  it  limrts ..  completely 
in  the  opposite,  has  been  called  a stop-hinge. 

SSL- Is  very  inconsiderable,  and  may  be 
in  semiflexion  ; in  this  motion  the  internal  condyle  of  the  fernnr  ■ 
hied  while  the  external  glides  slightly  backwards  and  forwards  m 
the  corresponding  socket  of  the  tibia  ; the  ant aver cgenm  ,n ■ Igdncu J S 
this  motion  being  the  biceps  and  pophtarus,  the  for  * to 

'^chltt^ 

effectually  all  further  attempts  at  inversion. 
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TIBIO-FIBULAR  ARTICULATION. 

The  tibia  and  fibula  articulate  with  each  other  above  and  below, 
forming  at  each  point  a plane  arthrodial  joint,  the  motions  of  which 
are  of  a gliding  character,  but  so  very  inconsiderable  that  by  many 
high  authorities  they  are  said  not  to  exist  at  all ; they  are  secured 
by  very  strong  ligaments,  particularly  interiorly,  while  a powerful 
interosseous  membrane  serves  as  a further  bond  of  union  between 
the  bones. 

Superior  Tibio-fibular  Ligaments. — Consist  of  an  anterior  and 
posterior,  composed  of  very  strong  fibres,  running  obliquely  from 
above  and  within,  downwards  and  outwards ; they  are  so  extremely 
tense  that  they  scarcely  permit  the  slightest  motion  between  the 
contiguous  surfaces ; and  are  covered  in  by  the  tendinous  origins  of 
the  extensor  longus,  and  those  of  the  peronseus  longus  and  solmus 
while  a synovial  membrane,  sometimes  isolated,  but  sometimes  con- 
tinuous with  that  of  the  knee,  lines  the  joint. 

Interosseous  Ligament.— Extends  between  the  adjacent  margins 
of  the  bones  for  a great  part  of  their  length,  but  is  deficient  above 
for  the  passage  of  the  anterior  tibial  vessels,  and  below  for  the  ante- 
rior peroneal ; it  is  exceedingly  strong,  the  majority  of  its  fibres 
running  from  within,  downwards  and  outwards,  but  traversed  bv 
others  fewer  in  number,  and  taking  a contrary  direction ; besides  its 
use  as  a ligament,  it  likewise  serves  to  give  origin  to  the  numerous 
muscles  which  are  found  in  this  region. 

Inferior  Tibio-fibular  Ligaments.— Are  three  in  number— an 
anterior,  a posterior,  and  an  interosseous ; the  two  first  are  very  strong 

froTtb?  Whilte  fibl’0US  tiSSU6’  ruuninS  in  Parallel  fasciculi 

from  the  anterior  and  posterior  parts  of  the  tibia,  downwards  and 

outwards  to  the  corresponding  margins  of  the  external  malleolus 
being  prolonged  particularly  the  posterior,  below  the  edges  of  the 
tibia,  and  thus  tending  to  increase  materially  the  depth  of  the  art! 
cular  socket  for  the  reception  of  the  astragalus.  From  the  fact  i 
the  famuli  which  compose  these  ligamlts  are o^SionalW  into 
ropted  by  a considerable  interval,  many  anatomists  have  bL  led 
o describe  them  as  double,  particularly  the  posterior  one  but  the 
instances  are  so  rare  in  which  this  pecidiaritv  h™  u \ th 
that  it  ought  to  be  regarded  as  nothing  beyond  an  ordimv  ° Sei’V®d’ 

The  anterior  ligament  is  covered  by  the  extensor  n 1 ti  yanomalP 
by  the  flexor  tendons.  7 extensor>  ^d  the  posterior 

Interosseous  or  Middle  TiBin-FTnrrT  a „ t 
completely  enveloped  in  adipose  tissue  that  it  ^MEN^:~This  18  so 
to  find  it.  but  when  that  has  been  removed  1 whT <lifficnlt 

wdi  be  observed  deviating  with  each  othe.’,  and  eitendi3rtoS 
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distance  between  the  adjacent  bones  ; its  remarkable  strength  may 
be  tested  by  dividing  the  anterior  and  posterior  ligaments,  when  the 
attempt  to  separate  the  bones  will  often  be  found  an  operation  of  some 
difficulty,  the  fibula  in  the  majority  of  instances  fracturing,  duiin0 
the  trial,  a few  inches  above  the  malleolus.  _ , , f 

Synovial  Membrane.— Is  a process  derived  from  that  of  th 

ankle-joint. 

ankle-joint. 

The  tibia  fibula,  autl  astragalus  eater  into  tile  formation  of  this 
articulation  which,  tom  the  motions  which  it  possesses,  is  termed 

from  the  muscles  attached  to  the  leg,  li  iewise  a _ ‘ ligaments 

in  conferring  additional  security  on  t ie  “ andani nt ernal  lateral, 
consist  of  an  anterior,  a posterior,  aa  ^ ^ 

Anterior  Ligament.— Is  great 

dons  from  the  front  of  the  punt,  but  character ; it  arises 

caution,  as  the  ligament  is  veiy  wea  ' a little  above  its 

from  the  whole  of  to  be  inserted  into  the 

inferior  border,  and  from  tn  its  head  • it  is  lax  and  of  little 

Ta7a  meltf  r„Son,  tat  it  serves  to  protect  and  confine  the 

; 

flexor  tendons,  and  is  much  weake  < &eyeA\  anatomists ; it  j 

the  "s  in' 

feriorly,  its  use  being  similar  to  that  o t re  distinct  slips 

ISliTEllNAL  the  first  of 

or  processes— an  anterior,  a p°s  e > terjor  edcre  of  the  external 

these,  short  but  broad,  arises  iom  ‘ forwards,  and  inwards, 

malleolus,  from  which  it  stretches  downw^eJta'  ^ . it 

r sir • -**  *■* 
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wards,  to  be  inserted  into  a tubercle  on  the  outer  side  of  the  os  calcis ; 
it  is  partially  covered  by  the  sheath  of  the  peronei  tendons  ; the 
posterior,  long  and  nearly  horizontal,  is  attached  to  a depression  on 
the  inner  and  posterior  part  of  the  malleolus,  and  proceeding  inwards 
and  backwards  is  implanted  into  the  edge  of  the  astragalus  external 
to  its  tubercle  posteriorly  ; sending  off  from  this  point  three  pro- 
cesses—one  superiorly  and  internally,  to  the  back  part  of  the  tibia  ; 
one  directly  internally,  to  bind  down  the  flexor  pollicis  in  its  groove ; 
and  one  inferiorly,  to  be  inserted  into  the  upper  part  of  the  os  calcis. 
To  the  posterior  slip  of  the  external  lateral  ligament,  the  term  inter- 
osseous might  with  great  justice  be  applied,  as  it  lies  within  the 
joint,  running  nearly  parallel  to  the  posterior  tibio-fibular  ligament. 

Internal  Lateral  Ligament. — Is  much  stronger  than  the  pre- 
ceding, and  composed  of  continuous  fibres,  but  is  much  broader  be- 
low than  above,  and  hence  its  name,  deltoid ; it  arises  narrow  from 
the  inferior  extremity  of  the  internal  malleolus,  and,  passing  down- 
wards, its  posterior  fibres  are  inserted  into  a rough  space  on  the 
inside  of  the  astragalus,  behind  its  articular  facette  ; its  middle,  a 
short  dense  mass,  into  the  sustentaculum  tali ; and  its  anterior  into 
the  inner  side  of  the  scaphoid  bone,  where  it  is  connected  to  the 
calcaneo-scaphoid  ligament.  Of  all  these  processes,  the  last  is  the 
weakest  and  longest,  and  the  middle  strongest  and  shortest ; it  is 
partially  concealed  by  the  tendons  of  the  tibialis  posticus  and  flexor 
communis,  as  they  cross  in  their  course  to  reach  their  insertion. 

. In  addltion  to  those  ligaments  already  described  the  ankle-joint 
is  furnished  with  a series  of  others,  termed  annular,  beneath  which 
the  several  tendons  run  to  their  destination  in  the  foot.  The  annu- 
lar ligaments  are  three  in  number,  called,  from  their  position,  the 
anterior,  external,  and  posterior  or  internal ; the  first  being  devoted 
to  the  passage  of  the  extensor,  the  second  to  those  of  the  peronei 
and  the  third  to  those  of  the  flexor  tendons. 

Anterior  Annular  Ligament.  — Quadrilateral  in  shape  but 
broader  internally  than  externally,  consisting  of  a series  of  strong 
transverse  fibres,  stretching  obliquely  from  the  front  of  the  interna! 
malleolus,  and  scaphoid  bone,  downwards  and  outwards  to  be  in 
serted  into  the  anterior  surface  of  the  external  malleolus,  and  os 
calcis:  it  is  composed  of  two  distinct  layers,  of  which  the  superficial 
is  much  the  stronger.  Those  layers  are  connected  by  two  septa,  leav- 
ing between  them  three  distinct  canals  for  the  passage  of  the  exten- 
sor tendons;  of  these  the  most  internal  is  occupied  by  the  tibialis 
anticus,  the  middle  by  the  extensor  pollicis,  and  anterior  tibi-il 
vessels  and  nerve;  the  two  layers  in  this  instance  lying  superficial 
to  those  parts ; whilst  the  most  external  accommodates  the  extensor 
communis  and  peroueu,  tertius.  This  ligament  is  continuous^” 
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with  the  fascia  of  the  leg,  and  below  with  the  thin  aponeurosis  on 
the  dorsum  of  the  foot. 


External  Annular  Ligament.— Short,  but  very  strong,  is  at- 
tached above  and  anteriorly  to  the  outer  and  back  part  of  the  exter- 
nal malleolus,  and  below  and  behind  to  the  outer  part  of  the  os 
calcis  posterior  to  its  tubercle ; it  is  divided  into  two  compartments 
by  a thin  septum,  affording  passage  to  the  tendons  of  the  peroneus 

longus,  and  brevis.  , , 

Posterior,  or  Internal  Annular  Ligament.— More  dense  and 

strong  than  either  of  the  two  preceding  ; arises  from  the  back  part 
of  the  internal  malleolus,  and  is  directed  downwards  and  backwards, 
to  be  inserted  into  the  internal  and  posterior  part  of  the  os  calcis. 

It  like  the  anterior,  is  divided  into  three  canals  by  two  septa,— the 
most  internal  being  traversed  by  the  tibialis  posticus,  and  flexor 
digitorum  communis,  but  separated  from  each  other  by  a thin  pro- 
cess of  fibrous  tissue  ; the  middle  by  the  posterior  tibial  vessels,  am 
nerve  ; and  the  most  external  by  the  flexor  pollicis  propnus.  This 
li  "ament  has  united  to  it,  superiorly  the  fascia  of  the  back  part  of 
the  leg,  and  inferiorly  the  internal  process  of  the  plantar,  and  one 
head  of  the  abductor  pollicis. 

Synovial  Membrane.— Is  common  both  to  the  ankle-joint  an 
the  inferior  tibio-fibular  articulation;  it  forms  a loose  fokl  ant 
Orly  and  posteriorly,  but  is  tense  laterally, -an  arrangement  that 
inferred  from  the  peculiar  motions  of  the  joint. 

according  to  very  high,  and  indeed  the  best, 

, ...  confined  simply  to  flexion  and  extension  , rotation 

i iiiL,  being  mrpossible,  front  the  peon- 

‘“Sn^-mfmJvement  is  remarkable  from  the  manner  in 
n-MA  the  articular  surfaces  of  the  opposing  bones  become  altered 
\\  hich  tlie  , otller:  the  trochlea  of  the  astragalus  glides 

in  them  Rations  to  each  omer,^^  thc  tife>  that  the 

forward  breath  _ ^ ^ ^ groove  of  the  former  posten- 
postenor  lip  of  cannot  be  carried,  as  the  anterior  por- 

f-r  .film  internal  and  external  lateral  ligament,  with  the  extensor 
Soi"woTen«.y  on  the  stretch,  and  present  an  msnr- 

— uSi-mt  srs  sxs— — - r 

astregalus;  carried 

while  the  anterior  bp  ^ Umited  by  the  tension  of  the 

galus;  an  excess  i iuternal  and  external  lateral  ligaments 

Won“s  posteriorly,  which  actively  oppose  its  being  car- 
ried  beyond  a certain  extent. 
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A combination  of  several  circumstances  confers  on  the  ankle-joint 
an  unusual  degree  of  security,  and  these  it  may  be  as  well  to  recapi- 
tulate. In  the  first  place,  owing  to  the  tibia  falling  on  the  astraga- 
lus at  a right  angle,  the  weight  of  the  body  in  the  upright  position 
is  transmitted  in  a manner  admirably  calculated  to  prevent  displace- 
ment under  natural  conditions.  Secondly,  the  socket  formed  by 
the  malleoli  on  either  side,  with  the  tibio-peroneal  ligaments  in  front 
and  behind,  and  receiving  within  it  the  elevated  trochlea  of  the  astra- 
galus, constitutes  a complete  morticed  joint,  admitting  only  of  those 
motions  calculated  to  favour  progression,  but  carefully  guarding 
against  any  rotatory  or  lateral  movement,  except  such  as  might 
depend  on  the  elasticity  of  the  fibula,  which  might  be  highly  dan- 
gerous without  adding  materially  to  its  useful  functions ; while 
thirdly,  as  we  have  already  observed,  the  tendons  which  surround 
the  articulation,  acted  on  by  the  vital  agency  of  their  corresponding 
muscles,  are  stationed  like  sentinels  to  watch  over  and  preserve  the 
bones  which  compose  it  from  displacement,  except  under  extraordi- 
nary circumstances. 


CALCANEO-ASTRAGALOID  ARTICULATION. 

This  is  a double  arthrodia,  the  two  bones  which  compose  it  com- 
ing in  contact  at  two  distinct  points,— posteriorly  and  externally 
and  anteriorly  and  internally;  the  means  of  union  between  them 
being  an  interosseous,  an  external,  and  an  internal  ligament. 

Interosseous  Ligament.— It  is  to  be  premised,  that  for  the  exa- 
mination of  all  the  connecting  media  of  the  foot,  it  will  be  necessary 
that  all  the  soft  structures  should  be  removed ; but  this  must  be 
done  with  great  care,  as  the  tendinous  origins  of  the  numerous  mus- 
cles of  this  region  are  intimately  blended  with  the  ligaments.  But 
to  form  a just  conception  of  the  one  at  present  under  consideration 
both  the  astragalus  and  os  calcis  must  be  sawn  through  from  before 
backwards,  which  will  enable  the  student  to  obtain  a lateral  view  of 
it— the  only  manner  in  which  he  can  acquire  a proper  idea  of  its 
true  character ; it  consists  of  a series  of  oblique  and  vertical  fibres 
of  great  strength,  mixed  up  with  a quantity  of  fat  stretching  be- 
tween the  astragalus  above  and  the  os  calcis  below,  and  occupying 
the  groove  which  exists  between  them ; they  are  amply  sufimientT 
except  under  the  most  peculiar  circumstances,  to  maintain  the  union 
between  the  bones,  and  are  broader  and  stronger  externally  than 
internally.  J 

External  and  Internal  Lateral  Ligaments  consist,  of  a series 
of  short  fibres,  stretching  between  the  adjacent  margins  of  the  bones 
on  each  side,  but  they  scarcely  deserve  the  name  that  has  been  ap- 
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plied  to  them,  as  they  are  sometimes  incapable  of  demonstration  ; 
the  sheaths,  however,  of  the  flexor  tendons  confer  a vast  amount  of 
security  on  the  articulation,  both  posteriorly  and  internally. 

Synovial  Membranes. — That  of  the  posterior  articulation  is  pe- 
culiar to  it  alone,  and  is  very  lax  in  its  nature,  while  that  of  the  an- 
terior is  smaller,  and  continuous  with  the  astragalo-scaphoid. 

Motion  is  exceedingly  limited,  aud  merely  of  a gliding  character. 


ASTRAGALO-SCAPHOID  ARTICULATION. 

Is  an  arthrodial  joint,  formed  by  the  convex  and  oval  head  of 
the  astragalus,  fitting  into  a corresponding  oval  depression  on  the 
back  part  of  the  scaphoid ; properly  speaking,  it  has  only  a single 
ligament  for  its  security,  situated  superiorly,  aud  composed  of  a 
series  of  strong  fibres  springing  from  the  upper  part  of  the  neck  of 
the  astragalus,  from  which  it  passes  forwards  to  be  inserted  into  the 
upper  and  posterior  magins  of  the  scaphoid  bone  ; it  is  tense  in  its 
character,  while  a loose  synovial  membrane,  prolonged  from  the  cal- 
caneo-astralagoid  articulation,  lines  the  joint. 

Motion. — Very  extensive,  as  the  elasticity  of  the  foot  may  m a 
great  measure  be  referred  to  the  union  between  those  two  bones. 

° The  admitted  strength  of  this  articulation,  must  by  no  means  be 
inferred  to  depend  on  the  simple  ligamentous  connexion  just  de- 
scribed, as  its  security  is  referable  to  causes  much  more  remote  and 
more  complex.  A single  glance,  would  be  sufficient  to  show  that,  as 
far  as  the  contiguous  surfaces  of  the  bones  are  concerned,  displace- 
ment downwards  would  appear  to  be  the  obvious  consequence  of 
force  applied  to  them  from  above,  the  shallow  cup  m the  scaphoid 
being  quite  insufficient  to  contain  the  large  head  of  the  astragalus  ; 
but  nature,  ever  provident,  has  been  careful  to  guard  against  the  oc- 
currence of  such  an  accident  by  placing  beneath  the  articulation  the 
calcaneo-scaphoid  ligament,  which,  while  it  deepens  the  cavity,  at 
the  same  time  supports  the  head  of  the  bone.  But  of  still  grea  _er 
efficacy  in  effecting  this  object  is  the  position  of  the  tendon  of  the 
tibialis  posticus,  which  with  its  sesamoid  bone  developed  in  it  and 
rendered  tense  at  the  moment  its  assistance  is  more  particularly  re- 
quired, winds  beneath  the  head  of  the  astragalus  to  its  insertion, 
and  forma  an  active  ligament  to  sustain  the  pressure  transmitted 
from  above,  and  resist  the  natural  tendency  to  displacement  dot™, 
wards. 


CALCANEO-CUBOID  ARTICULATION. 

In  this  joint  the  anterior  extremity  of  the  os  calcis  articulates 
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with  the  posterior  of  the  cuboid,  and  as  the  surfaces  are  alternately 
concave  and  convex,  the  union  therefore  takes  place  by  a process 
termed  mutual  reception  ; its  ligaments  are  a superior,  an  inferior, 
and  internal. 

Superior  Calcaneo-cuboid  Ligament  lies  immediately  under  the 
extensor  digitorum  brevis,  which  must  be  removed  in  order  to  see 
it.  The  fibres  which  compose  it  are  rather  weak,  and  stretch  from 
the  upper  and  anterior  part  of  the  os  calcis  to  the  posterior  margin 
of  the  cuboid  bone. 

Inferior  Calcaneo-cuboid  Ligament  consists,  properly  speak- 
ing,  of  two  distinct  portions, — a superficial,  originally  known  as  the 
ligamentum  longum  plant*,  and  a deep,  the  ligamentum  breve 
plant*.  The  first  is  a dense,  shining,  pearly  band,  extending  from 
the  whole  of  the  under  surface  of  the  os  calcis,  nearly  as  far  back  as 
its  tubercles,  horizontally  forwards  to  the  inferior  part  of  the  cuboid, 
to  be  inserted  into  the  anterior  and  posterior  lips  of  the  peroneal 
groove,  so  as  to  assist  in  forming  the  sheath  of  that  tendon  as  it  passes 
through  it,  and  into  the  rough  space  immediately  behind  it,  while 
in  its  character  it  is  exceedingly  strong  and  unyielding.  The  deep 
portion  is  brought  into  view  by  cautiously  removing  the  preceding, 
with  a small  quantity  of  adipose  tissue  which  lies  between  them.  It 
is  shorter  and  weaker  than  the  last,  and  is  attached  behind  to  a 
ridge  on  the  anterior  part  of  the  os  calcis,  and  in  front  to  the  mar- 
gin of  the  cuboid.  The  musculus  accessorius  must  be  removed  in 
order  to  expose  both  those  ligaments. 

Internal  Calcaneo-cuboid  Ligament,  is  merely  a continuation 
of  the  superior,  but  much  thicker  and  stronger  in  its  nature,  and 
connects  the  adjacent  surfaces  of  the  bones  on  their  inner  side.  In 
order  to  bring  it  into  view,  the  fat  and  areolar  tissue  between  the 
os  calcis  and  astragalus  externally,  must  be  removed. 

. The  calcaneo-cuboid  is  a very  secure  joint,  not  only  from  the  pecu- 
i liar  adaptation  of  the  contiguous  surfaces,  but  likewise  from  its 
powerful  ligamentous  connexions;  yet  in  the  , amount  of  mobility 
which  it  possesses,  it  is  by  no  means  to  be  compared  with  that  of 
the  astragalo-scaphoid  articulation. 


indirect  articulation  of  CALCANEUM  AND  SCAPHOrD. 

This  is  syndesmodial,  as  the  two  bones  are  at  no  point  in  apnosi 
tion  with  each  other.  They  are,  however,  connected  by  two  power- 

tul  ligaments,  a superior  and  inferior,  the  latter  of  which  is  hv 
far  the  stronger.  " 

Inferior  Calcaneo-scapiioid  Ligament.— Broad,  thick,  and  trian- 
gular in  shape,  arises  from  the  under  surface  and  anterior  part  of  the 
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os  calcis,  and  running  inwards  and  slightly  forwards  from  tins  point 
passes  between  the  head  of  the  astragalus  above  and  the  tendon  o 
the  tibialis  posticus  below,  where  it  is  almost  cartdaginous, 
ultimately  inserted  into  the  tubercle  on  the  inferior  or  umer  Part  of 
the  scaphoid,  as  well  as  into  the  adjacent  surfaces  of  that  bone. 
Besides  fSg  a bond  of  union  between  the  two  bones  under 
discussion,  its  use  with  regard  to  the  head  of  the  astragalus  has i been 
already  alluded  to.  It  is  concealed  by  the  musculus  accessorius,  and 

long  flexor  tendons.  . ,,  , pauer 

Superior  Calcaneo-scaphoid  Ligament,  is  roller  and  weaker 

than  the  last,  extending  between  the  anterior  ^ge  °f  the  os  ^ 
and  the  outer  side  of  the  scaphoid.  It  appears  to  be  an  offset ■ £10 
the  internal  calcaneo-cuboid  ligament,  and  must  be  exposed  m the 

same  manner. 


UNION  BETWEEN  THE  SCAPHOID  AND  CUBOID  BONES. 

Is  sometimes  immediate,  as  small  articular  facetto  e”8t  “ 
the  adjacent  surfaces  of  the  bones  for  mutual  »n^,wMe^to  her 
times  they  are  not  in  direct  apposition;  still,  howevei,  m eitn 
circumstances,  they  are  united  by  a strong  interosseous,  and  a supe- 

r%7—s  & is  short,  but  o,  great  strong* . as- 
sists of  a series  of  fibres,  some  transverse  and  some  decussatm,, 
stretching  between  the  opposite  bones  extending 

jzzsz:  r ^ ssi - - 

mg,  arises  from  the  outei  ecia  becomiUg  continuous 

is  inserted  into  the  inner  side  of  the  -^“i c *ded  by  the 

with  the  sheath  of  the  peroneus  longus.  It  is  conceaie  y 

origins  of  the  deeper  layer  of  the  planter T^roved  by  the  difficulty 

e irS^ZSforci^,  ftnm  each 

other. 


ARTICULATIONS  BETWEEN  THE  SCAPHOID  AND  CUNEIFORM  BONES. 

•t  l nnps  are  in  direct  contact  with  the  scaphoid, 
The  three  cuneiform  bonee ^ iuterosseous  ligaments. 

»^Dors^-— narrow*  ^Ps’  betroen^tiw 

internal  scaphoid,  the  fibres  pass  directly  for- 
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■wards,  while  between  the  other  two  they  pass  obliquely  forwards  and 
outwards. 

Plantar.— Are  nearly  analogous  to  the  preceding,  but  are  much 
weaker,  with  the  exception  of  that  for  the  internal,  which  forms  a 
dense  fibrous  cord  which  becomes  blended  with  the  second  insertion 
of  the  tendon  of  the  tibialis  posticus.  This  last  articulation  likewise 
presents  a well-marked  internal  lateral  ligament,  stretching  between 
the  inner  surfaces  of  the  contiguous  bones. 

Interosseous  Ligaments,  are  short,  strong  fibres,  some  transverse, 
others  decussating,  interposed  between  the  non-articular  portions  of 
the  adjacent  bones. 


UNION  BETWEEN  THE  CUBOID  AND  EXTERNAL  CUNEIFORM. 

Is  precisely  similar  to  the  last,  consisting  of  dorsal,  plantar,  and 
interosseous  ligaments;  and  they  therefore  require  no  separate 
description,  while  the  synovial  membrane  is  continuous  through  all 
the  articulations  just  described. 


ARTICULATION  OF  THE  CUNEIFORM  BONES  WITH  EACH  OTHER. 

These  bones  partly  lie  in  contact  with  each  other,  and  are  partly 
separated  by  intervals  of  unequal  lengths.  They  are  connected 
together  by  dorsal,  plantar,  and  interosseous  ligaments. 

Dorsal.— Are  broad  bands,  thin  but  strong,  stretching  from  bone 
to  bone,  nearly  transversely  across  their  upper  surfaces ; and  being 
covered  by  the  extensor  tendons,  are  difficult  of  demonstration. 

Plantar.— Are  nearly  analogous  to  the  last,  but  situated  on  the 
under  surface  of  the  foot,  where  they  are  concealed  by  the  deeper 
layer  of  plantar  muscles. 

Interosseous.— Are  very  dense,  consisting  both  of  transverse  and 
decussating  fibres,  and  forming  the  strongest  bond  of  union  between 
the  bones  in  question. 


TARSO-METATARSAL  ARTICULATIONS. 


Are  all  arthrodial,  and  present  such  a varied  ligamentous  connex- 
ion, that  it  will  be  necessary  to  examine  each  separately.  We  will 
accordingly  begin  with  the  first. 


1.  The  first  metatarsal  bone  articulates  with  one  tarsal  bone  and 
the  internal  cuneiform ; its  bond  of  union  consisting  of  two  ligaments 
a superior  or  dorsal,  and  an  inferior  or  plantar.  They  are  each  formed 
by  strong  fibrous  bands  passing  between  the  adjacent  bones  the 
inferior  being  much  the  best  marked.  The  tendon  of  the  tibialis 
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anticus  gliding  over  tlie  upper  and  inner  part,  and  the  peroneus 
longus  over  the  inferior  and  internal,  add  materially  to  the  strength 
of  the  articulation.  Its  synovial  membrane  is  peculiar  to  itself. 

2.  The  second  metatarsal  bone  articulates  with  the  three  cuneiform, 
beino-  completely  wedged  in  between  them,  and  is  maintained  in  this 
position  by  dorsal,  and  plantar  ligaments.  Of  these,  the  former  con- 
sists of  three  distinct  bands,  the  most  internal  passing  from  the  upper 
surface  of  the  internal  cuneiform  bone,  forwards  and  outwards,  to  be 
inserted  into  the  head  of  the  metatarsal  bone;  the  middle,  of  great 
strength,  stretches  horizontally  between  the  middle  cuneiform,  and 
the  same  bone ; and  the  external,  the  weakest,  between  the  third 
cuneiform,  but  with  a similar  insertion;  all  being  covered  by  the 
extensor  tendons.  The  plantar,  are  only  two  in  number,  and 
nearly  of  the  same  strength;  the  most  internal  extending  from  the 
first  cuneiform,  forwards  and  outwards ; and  the  external  from  the 
second,  directly  forwards,  to  be  implanted  into  the  sharp  ridge  on 
the  under  surface  of  the  second  metatarsal  bone.  They  are  covered 

by  the  deep  plantar  muscles.  . 

3 The  third  metatarsal,  articulates  with,  the  third  cuneiform  only, 
its  ligaments  being  a dorsal,  and  plantar.  The  former  of  these  is  a 
strong  bundle  of  fibres  extending  between  the  adjacent  bones,  but 
Sftter  weak  and  indistinct,  and  partly  blended  with  the  sheath 

“^The  fourth  metatarsal  articulates  with  the  cuboid,  and  slightly 
with  the  external  cuneiform ; it  has  a dorsal  ligament,  which  is  double, 
but  no  plantar.  A narrow  but  strong  band  of  fibres  springing  from 
the  outer  edge  of  the  third  cuneiform,  is  implanted  into  the  corre- 
spond^ outer  margin  of  the  fourth  metatarsal  bone,  while  a second 
arises  from  the  upper  surface  of  the  cuboid,  and  passing  honzontaUy 
forwards  is  inserted  into  the  head  of  the  same  bone.  An  expansion 
of  the  sheath  of  the  peroneus  longus  serves  as  its  plantar  ligament, 
of  tosheath  “me  JL,al  articulates  with  the  cube  d only,  and  law 

one  obliaue  dorsal  ligament,  extending  forwards  and  outwards  from 
Z upper  surface  of  the  cuboid,  to  the  head  of  the metatoal  bone; 

but  it  derives  additional  security  from  other  souices.  Thus,  belo 
but  it  du  sheath  of  the  peroneus  longus,  and  exter- 

11  brthXserttn  0?  tile  peroneus  brevis,  and  outer  process  of  the 
pLtar  aponeurosis,  which  is  inserted  into  the  spur  of  the  metataroal 

^Synovial  MB.imAms.-Are  three  in  number,  divided  between  the 

ateMy'ISed1,  “ *' 

secondhand  third;  and  another  to  the  fourth  and  fifth. 


ARTICULATIONS  OF  METATARSUS. 


157 


UNION  OF  THE  METATARSAL  BONES  WITH  EACH  OTHER, 

Is  amphi arthrodial,  the  bond  of  union  being  by  dorsal,  plantar,  and 
interosseous  ligaments.  The  dorsal  are  a series  of  fibres,  passing 
from  the  upper  surface  of  one  bone  to  the  corresponding  surface  of 
the  other,  forming,  in  fact,  a continuous  band  from  the  inside  to  the 
outside  of  the  foot,  the  plantar  being  precisely  similar  in  their 
arrangement,  but  much  thicker  and  stronger.  Their  principal  secu- 
rity, however,  depends  on  the  interosseous  ligaments,  which  stretch 
between  the  adjacent  sides  of  the  several  bones,  and  are  short,  but 
endued  with  vast  strength. 


UNION  OF  THE  DIGITAL  EXTREMITIES. 

These  are  not  in  contact  with  each  other,  but  still  are  united  by  a 
tranverse  ligament  of  tolerable  strength,  though  sufficiently  loose  to 
admit  of  free  motion,  which  is  further  facilitated  by  a synovial 
membrane  interposed  between  each. 

UNION  OF  THE  METATARSAL  BONES  WITH  THE  PHALANGES. 

Those  articulations  constitute  an  imperfect  angular  ginglymus, 
the  head  of  each  metatarsal  bone  being  received  into  the  cup  of  the 
corresponding  phalanx,  and  are  connected,  in  this  position,  by  an 
external  and  internal  lateral,  and  a superior  and  inferior,  ligament. 

The  External,  and  Internal,  Lateral,  strong  and  thick,  arise 
from  a tubercle  situated  a little  behind  the  head  of  the  metatarsal 
bone,  and  passing  forwards  and  downwards,  becoming  broader  in  their 
course,  are  inserted  into  the  sides  of  the  adjacent  phalanges. 

Inferior  Ligament,  of  great  strength,  particularly  opposite  the 
articulation,  is  attached  in  front  to  the  inferior  lip  of  the  first  phalanx, 
from  which  it  stretches  backwards,  to  be  implanted  into  the  under- 
part  of  the  neck  of  the  metatarsal  bone.  Its  principal  use  is  to 
deepen  the  articulation,  a strong  expansion  uniting  it  to  the  lateral 
ligaments  on  either  side. 

Superior  Ligament,  is  always  very  indistinct,  and  consists  of  only 
a few  ligamentous  fibres  extending  between  the  adjacent  bones.  It 
is,  however,  strengthened  and  covered  by  a strong  expansion  from 
the  extensor  tendons. 

Synovial  Membrane,  distinct  for  each  joint. 

Motion.— Flexion  and  extension  in  a marked  degree,  but  abduction 
and  adduction  limited. 
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ARTICULATIONS  OF  THE  PHALANGES  WITH  EACH  OTHER. 

These  are  complete  angular  ginglymi,  possessing  only  motions  of 
opposition,  or  flexion  and  extension,  but  the  mode  of  union  between 
them  being  precisely  similar  to  that  of  the  last  described,  it  would 

be  to  no  purpose  to  repeat  them. 

The  Foot  must  be  regarded  as  the  basis  of  support  of  the  entire 
weight  of  the  body;  and  with  this  object  in  view,  nature  has  been 
more  anxious  to  confer  on  it  strength  and  solidity  to  enable  it  to  per- 
form this  office  effectually,  than  to  endue  it  with  that  delicacy  of 
movement,  which  has  been  so  lavishly  expended  in  the  construction 
of  the  hand.  We  accordingly  find  that  the  motions,  generally  speak- 
ing are  those  of  a gliding  nature,  as  far  as  the  tarsus  and  metatarsus 
are  concerned,  but  with  a slight  power  of  abduction,  adduction,  and 
torsion  between  the  first  and  second  rows  of  the  former,  while  in  the 
latter  as  well  as  the  phalangeal  articulation,  the  mobility  is  greatly 
increased,  flexion  and  extension  prevailing  to  a very  marked  extent, 
so  as  to  confer  elasticity  in  progression,  without,  however,  compro- 
mising in  the  slightest  degree  the  amount  of  strength  which  is  so 
essential  to  the  security  of  this  important  part. 


LIGAMENTS  OF  THE  UPPER  EXTREMITY. 

Sterno-clavicular  Articulation,  is  formed  by  the  union  of  two 
bones  —the  extremity  of  the  clavicle,  and  the  upper  and  lateral  par 
of  the  sternum.  From  the  peculiar  configuration  of  the  articulating 
surfaces,6  alternately  concave  and  convex,  it  is  a joint  by  mutmd 
reception,  having  for  its  security  an  anterior,  a posterior,  and 
interclavicular  ligament,  with  a thick  intervening  fibro-cartdage. 

Anterior  Ligament,  consists  of  a series  of  strong  fibres  stretching 
obliquely  downwards  and  inwards,  from  the  anterior  surface  of  the 

clavicle  to  the  front  of  the  sternum.  . .. 

Posterior  Ligament,  is  nearly  similar  to  the  preceding,  but  si  u- 
ated  on  the  back  part  of  the  adjacent  bones,  a few  scattered  fibres 
on  the  upper  surface  of  the  articulation  connecting  both  together, 
and  rendering  them  in  some  degree  orbicular.  It  is  right  however, 
to  remark  that  one  very  high  authority  considers  the ' 
ment  the  stronger  of  the  two  ; but  this  we  have  nevei  found  to  It 
the  case  in  the  repeated  instances  in  which  we  have  had  an  opp  - 
tunity  of  examining  them.  The  anterior,  always  derives  additional 
strength  from  the  inner  origin  of  the  tendon  of  the  sterno-mastou  , 
the  fibres  of  both  being  intimately  blended  with  each  other. 

Interarticular  Fibro-cartilage,  is  exposed  by  dividing  the  pre 
ceding  ligaments  close  to  the  sternum,  and  bending  the  cla 
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downwards,  when  it  will  be  seen  to  be  rather  triangular  in  figure, 
and  extremely  thick  at  its  margins,  which  are  closely  united  in  front 
and  behind,  to  the  anterior  and  posterior  ligaments,  but  in  the  middle 
it  is  sometimes  altogether  deficient ; its  blunted  apex  is  attached 
below  to  the  sternum,  at  the  point  where  it  articulates  with  the 
cartilage  of  the  first  rib,  and  its  rounded  base  above  to  the  extremity 
of  the  clavicle,  thus  forming  a very  elastic  cushion  between  the  two 
bones,  and  so  tending  to  break  those  shocks  to  which  this  joint  is 
peculiarly  liable  from  falls,  &c. 

Interclavicular  Ligament. — Exceedingly  strong,  stretching  be- 
tween clavicle  and  clavicle,  where  it  is  firmly  attached  to  their  non- 
articular  extremities,  as  well  as  for  some  distance  to  their  upper 
surfaces  ; concave  superiorly,  it  is  united  to  the  deep  fascia  of  the 
neck ; and  convex  interiorly,  it  is  connected  to  the  fourchette  of 
the  sternum,  and  posteriorly  to  the  pericardium.  If  a section  is 
made  of  this  ligament,  it  is  found  to  be  extremely  dense,  and  tri- 
angular' in  shape. 

Synovial  Membranes,  are  two  in  number  ; separated  from  each 
other  by  the  fibro-cartilage,  except  the  latter  is  perforated  when 
they  communicate  freely  with  each  other.  A third  synovial  sac 
occasionally  exists,  between  the  lower  edge  of  the  clavicle  and  the 
cartilage  of  the  first  rib,  evidently  placed  there  for  the  purpose  of 
enlarging  the  articulating  surface,  for  the  former  to  play  upon. 

Motions.— Forwards,  backwards,  upwards,  and  downwards.  In 
the  first  of  these,  or  the  motion  of  the  shoulder  forwards,  the  articular 
surface  of  the  clavicle  glides  backwards,  and  puts  the  posterior  lio-a. 
ment  on  the  stretch ; while  in  that  backwards,  the  clavicle  bulges 
forwards,  and  carries  before  it  the  anterior  ligament,  so  that  the 
limitation  of  both  these  movements  depends  upon  the  unyielding 
nature  of  those  media  of  connexion.  When  the  shoulder  is  elevated° 
the  clavicle  glides  outwards  on  the  facette  of  the  sternum  • the 
rhomboid  or  costo-clavicular  ligament,  and  subclavius  forming  the 
check  to  prevent  this  motion  from  being  carried  to  a too  Leat 
extent;  while  in  depression,  the  clavicle  slips  forwards  and  upwards, 
and  its  shaft  or  body,  coming  m contact  with  the  first  rib  offers  a 
strong  barrier  to  its  sinking  farther  in  this  direction,  except  with  an 
amount  of  violence  capable  of  producing  dislocation. 


COSTO-CLAVICULAR  ARTICULATION. 

ca^lVc'lTthVrl  °f  I*1'6  SterDal  extremifcy  of  tlie  clavicle  and  the 
cartilage  of  the  first  rib,  are  generally  in  contact  with  each  other 

1 i a Str°Dg  ligament>  ^Hed  from  its  shape  the 

mmboid,  which  arises  from  the  upper  edge  of  the  cartilage  0f  the 
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first  rib  and  passing  upwards  and  outwards,  is  inserted  into  a 1 ough 
ridge  on  the  inferior  surface  of  the  clavicle.  This  ligament  is  of 
great  importance,  in  strengthening  the  sterno-clavicular  articulation, 
and  preserving  the  bones  which  compose  it  in  the  requisite  apposi- 
tion with  each  other. 


CORACO-CLAVICULAR  ARTICULATION. 

This  is  syndesmodial,  as  the  bones  which  compose  it  are  not  in 
apposition  with  each  other,  but  are  connected  by  two  powerfu 
lioaments,  deriving  their  name  from  their  shape, -the  conoid,  and 
trapezoid,— the  former  being  triangular,  and  situated  on  a plane 
posterior  and  internal  to  the  latter,  which  is  quadrilateral  ^ figure. 
The  conoid  takes  its  origin  by  a narrow-pointed  extremity  from  the 
upper  surface  of  the  coracoid  process  near  its  root,  and  passes  upwar 
to  be  inserted  by  a broad  base  into  two  tubercles  on  the  posterior  edge 
of  the  inferior  surface  of  the  clavicle.  The  trapezoid,  on  tbe  other 
hand,  is  attached  to  the  inner  lip  of  the  coracoid  process,  and  stretches 
obliquely  upwards  and  outwards,  to  be  implanted  into  a rough  rid 
on  the  under  part  of  the  clavicle,  a little  external  and  anterior  to 
the  other  Those  ligaments,  on  their  external  aspect,  appeal  to  be 
single  and  ait,  in  fact,  more  or  less  continuous ; but  on  viewing  them 
tom  ihe  Mde,  am  interval  of  a triangular  shape  ex*  between 
tiem  Into  which  are  prolonged  a few  fibres  of  the  subc lav.us  mmwle, 
with  a small  quantity  of  adipose  tissue.  The  coraco-clav  teular 
meats  »e endued  w ith  great  strength  ; their  obwious  use  being  to 
dislocation  of  the”  clavicle  upwards  on  the  acromion . process 
prevent,  . , uvpwise  in  a great  measure  limit  the 

sterno-clavicular  articulation  is  concerned. 


acromio-clavicular  articulation, 
an  interarticular  fibro-cartilage.  yi  the  deltoid,  andtrape- 

^Tth^ 

:ft 

posteriorly  than  anteriorly.  weaker  in  its 

Inferior  Ligament,  is  similar  to  the  last,  Out  wt 
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character.  It  is  always  covered  with  a quantity  of  adipose  tissue, 
from  which  it  is  sometimes  exceedingly  difficult  to  isolate  it. 

Interarticulae  Cartilage. — This  we  have  very  rarely  had  an 
opportunity  of  observing,  but  when  it  does  exist,  it  is  always  thin, 
and  only  occupies  the  upper  part  of  the  articulation. 

Synovial  Membrane. — Small,  and  merely  sufficient  to  cover  the 
opposing  articulating  surfaces ; it  is  sometimes  deficient. 

Motions. — These  are  both  gliding  and  rotatory ; both  being  pretty 
extensive,  from  the  looseness  of  the  connecting  ligaments.  The  secu- 
rity of  the  articulation  is  much  increased  by  the  manner  in  which 
the  two  great  muscles,  the  deltoid  and  trapezius,  embrace  it  before 
and  behind,  serving,  in  fact,  as  powerful  ligaments  to  guard  against 
displacement. 


LIGAMENTS  PROPER  TO  THE  SCAPULA, 

Are  exposed  by  removing  all  the  muscular  attachments  from  that 
bone,  when  they  will  be  brought  into  view,  consisting  of  the  coraco- 
acromial,  or  triangular,  the  transverse,  and  the  spino-glenoid. 

Coraco-acromial  or  Triangular  Ligament  is  a very  powerful 
band  of  fibres,  extending  between  the  two  processes  of  the  scapula 
— the.acromion  and  coracoid— immediately  above  the  shoulder-joint 
It  arises,  by  a narrow-pointed  process,  from  the  under  surface  of  the 
acromion,  and  passing  downwards  and  inwards  is  inserted  by  a broad 
base  into  the  outer  and  superior  border  of  the  coracoid,  for  its  whole 
length ; its  anterior  edge  being  prolonged  into  a thin  fascia  separating 
the  deltoid  from  the  articulation;  while  its  posterior  becomes  con- 
tinuous with  the  fascia  covering  the  supraspinatus.  This  ligament 
wit  i its  under  surface  lined  by  a distinct  synovial  sac,  and  with  the 
processes  to  which  it  is  attached,  constitutes  a perfect  vault  or  arch 
beneath  which  the  head  of  the  humerus  plays,  thus  preventing  dislo- 
cation upwards  of  that  bone.  A striking  change  sometimes  takes 
place  in  the  character  of  this  ligament,  as  in  a recent  dissection,  we 
found  it  to  be  completely  ossified.  It  is  covered  by  the  deltoid 
muscle,  and  lies  upon  the  supraspinatus,  and  a quantity  of  fat. 

Transverse  Ligament,  is  a strong  bundle  of  fibres,  stretching 
fi  om  the  root  of  the  coracoid  process,  backwards  to  the  posterior  ed°e 
of  the  notch  in  the  superior  costa  of  the  scapula,  thus  converting  the 
notch,  alluded  to,  into  a foramen,  through  which  the  suprascapular 
nerve  runs  to  its  destination,  while  the  suprascapular  aSe^es 

ari,™ ft,  Tin?  • h'  °Tby°id  ten<,0“>  wh«’h  Orally 

? " f'  " hy  * b™d  or'S™.  “"<•  Partially  conceals  it  from  view 

Its  use  appears  to  be  merely  to  protect  the  nerve,  as  it  passes  over 
he  sharp  margin  of  the  bone,  from  undue  pressure. 
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Spino-glenoid. — Scarcely  deserves  the  name  of  aH^ent 

usually  constituted  by  a little  areolar  tissue  stretching  from  the  und 

mrt  of  the  spine  of  the  scapula  to  the  outer  lip  of  the  glenoid  cai  ity. 

Ke  use  formerly  assigned  to  it, -of  supporting  the  glenoid  cavity 
of  the  scapula  if  the  neck  of  that  bone  was  fractured,  and  so  pre- 
venting itand  the  head  of  the  humerus  from  sinking  into  the  cavity 
of  the  axilla  is  obviously  incorrect,  as  for  that  purpose  1 is  unq 

tat  it  may  be  of  some , service  in  promo  mg  the 

branch  of  the  suprascapular  artery,  as  it  descem  - 
hrfraspiuous  fossa,  from  the  pressure  of  the  adjacent  muscles. 

SCAPULO-HUMERAL  ARTICULATION. 

This  is  an  arthrodial  joint,  into  the  formation  of  which,  portions 

serve  their  relative  position,  with  respect  to  the  articulation  ^ 

capsule  thus  exposed  resembles  m fi§ure  ^ sa^  closeiy  applied 
mities,  the  superior,  which  is 

around  the  neck  of  the  scapu  < , f tl  inimerus,  known 

depression  immediately  be  regarded  as  suffi- 

as  its  anatomical  neck.  ^ which  it  is  attached  in  close  ; 

ciently  tense,  to  presei  exceedingly  lax,  and  permits  au 

apposition;  on  the  contrary,  * varying  from  half  to  three- 

interval  of  separation  e w > ^ in  ap  directions, —for 

quarters  of  an  inch  ; noi  1 < j remarkably  unyield- 

while  superiorly  and  externa  ly.iti  dense  and^w  ^ 

jng;  interiorly  and  internally,  ! ^ a longitudinal  course,  • 

The  fibres  which  compose  it,  t.  v g scapula;  but 

»f*e 

an  open  space  usually  exis  f fche  synovial  membrane  escapes 

subscapularis,  throng  vv  nc  . separates  its  tendon  from  the 

to  communicate  with  the  ^*‘“^Li.nally  found  in  the 
bone ; a second  opemna,  ’ The  capsular  ligament  is  in 

position  of  the  infraspinatus  tendon.  ^ with  the  infra- 

relation,  above  with  the  supra-sp  ^ teriorly,  with  the  long 

spinatus,  and  teres  minor  , 1 with  the  subscapularis  tendon, 

head  of  the  triceps  ; and  internally,  witn  m 
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A broad  interval  naturally  exists  between  the  two  tendons  last 
named,  through  which  displacement  into  the  axilla  must  always 
occur. 

Accessory,  or  Coraco-humeral  Ligament. — A dense  band  of 
fibres  arising  from  the  inferior  and  anterior  part  of  the  coracoid 
process,  and  passing  downwards  and  outwards,  expanding  as  it  de- 
scends, becomes  blended  and  lost  in  the  capsule,  of  which  it  is  truly 
a part,  immediately  above  the  great  tuberosity  of  the  humerus.  Its 
use  it  to  limit  over- extension  of  the  arm,  as  well  as  rotation  outwards. 

Glenoid  Ligament. — Proper  to  the  scapula  itself,  round  the  edge 
of  the  glenoid  cavity  of  which  it  is  attached  ; if  cut  across,  the  sec- 
tion is  triangular,  with  the  base  attached,  and  the  apex  free.  It 
consists  of  a series  of  fibres  irregularly  disposed,  and  decussating 
with  each  other  very  obliquely;  and,  while  it  deepens  the  recipient 
cavity  to  the  extent  of  about  a quarter  of  an  inch,  it  alters  its  shape 
from  an  ovoid,  which  it  exhibits  in  the  dry  condition,  to  a short  oval. 
Apparently  of  little  use  as  a protection  against  dislocation,  it  is  of 
marked  advantage  in  forming  a cushion  for  the  head  of  the  humerus, 
in  order  to  preserve  it  from  the  injuries  to  which  it  would  be  liable 
by  being  suddenly  brought  in  contact  with  the  sharp  edges  of  the 
glenoid  cavity,  during  the  numerous  and  free  motions  with  which  this 
joint  has  been  endowed.  It  is  very  generally  believed,  that  this 
ligament  is  formed  by  the  long  tendon  of  the  biceps,  which,  arising 
from  the  apex  of  the  cavity,  bifurcates,  and  thus  encloses  it. 

Interarticular  Ligament. — By  some  authorities,  this  has  been 
said  to  be  formed  by  the  tendon  of  the  biceps,  which  traverses  the 
articulation  immediately  beneath  the  capsule,  and  in  support  of  this 
view  cases  have  been  cited  where  it  has  been  found  to  have  been  in- 
serted into  the  upper  part  of  the  bicipital  groove  between  the  tube- 
rosities, and  from  thence  to  have  proceeded  downwards  as  if  from  a 
new  point  of  origin  to  its  ultimate  insertion.  This,  as  a normal  con- 
dition of  the  muscle,  we  have  never  had  an  opportunity  of  witness- 
ing, after  repeated  examinations ; but  we  have  in  several  instances 
observed  a complete  deficiency  of  the  tendon  of  the  biceps  from  the 
upper  part  of  the  glenoid  cavity  as  far  as  the  tuberosities  of  the 
humerus  ; in  all  those  cases  it  was  evidently  the  result  of  arthri- 
tic disease.  The  interarticular  ligament,  more  properly  speaking 
is  that  peculiar  structure  described  by  the  late  Dr.  Flood  of  the 
-Kichmoud,  now  the  Carmichael,  School  of  Medicine,  and  may  be 
exposed  by  throwing  the  arm  upwards,  and  dividing  the  capsule  in 
ite  inferior  part,  when  a fold  of  synovial  membrane  will  then  be 

en,cl0SmS  a hfctle  tissue  stretching  from  the  inner 

side  of  the  g enoid  cavity,  just  where  it  is  crossed  by  the  tendon  of 
he  subscapulans,  outwards  and  forwards,  to  be  implanted  into  the 

11* 


J ^ humero-cubital  articulation. 

extremities,  but  it  is  j marked  while  in  other 

- -* 

Sa  Synovia/  Membrane j,  » veiy  ^d/prltteT beyond 

actual  inflection  within  e jo  , ’ infraspinatus  and  sub- 

it,  as  for  example  those  to  in  addition  to 

scapularis,  to  which  we  have > « ‘ J h ’t  don  of  the  biceps, 

ssr ^ * - ** 

extension’ al> 

duction,  adduction,  circumduction  and  rota^n  eat  extent, 

vertically  in  a 

—even  so  far  that  tne  nuweiL  j • ;n  its  quiescent 

direction  exactly  opposite  to  ® P^1X  that  of  the  scapula, 

state.  This  mobility  is  due  m some  ^ with  the  humerus, 

which  revolves  on  its  imagina^  with  the  triaugu- 

and  is  limited  only  by  its  neck  g carried  s0  far  as  the 

lament  of  the  accessory  ligameat 

preceding,  as  it  is  ciiecReci  y , ^ Abduction , on  tlie 

and  the  tendons  of  freedom  that  it 

other  hand,  is  remarkable  * humerus  leaves  the  gle- 

enjoys,  as  in  this  motion  the  head  the  hum  ^ ^ ^ 

noid  cavity,  and  can  e .1  dduction,  again,  is  exceedingly 

this  position  by  the  capsu  e a o ■ k preseuting  an  effectual 

trifling,  the  contact  of  the  arm  with  the  t unk  p 0 bonft 

barrier  to  it.  C induct  on  its  inferior 

representing  the  point  of  the  co  ’ base.  Rotation  exists  to 

extremity,  on  the  other  hand,  produCed  by  those 

**  j*  *>***«+»»**' 


HUMERO-CUBITAL  articulation. 

Is  formed  by  the  union  of 

radius,  the  articulation  of  the  two  bufc  as  the  radius  likewise 

constituting  a complete  Smg\ymc i ] ^ unlimited  motion  than 

enters  into  its  formation,  and  enjoy  ^ ^ arthrodial  joint 

that  of  flexion  and  extension,  fo  g,  to  clags  the  elbow  under 
with  the  humerus f it  will  be  > lte  media  of  connexion 

the  designation  of  an  ° a°  Eternal  and  external  lateral 

are  an  anterior  and  a posterior, 
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ligament ; and  in  order  to  obtain  a good  view  of  these,  all  the  muscles 
about  the  joint  should  be  removed,  but  with  great  caution,  as  seve- 
ral of  them  are  intimately  attached  to  them. 

Anterior  Ligament. — Is  thin,  but  possessed  of  a moderate  degree 
of  strength  ; arises  by  a series  of  fibres  from  the  space  immediately 
above  the  depression  on  the  anterior  surface  of  the  humerus,  parti- 
cularly towards  the  internal  condyle,  and,  passing  obliquely  down- 
wards and  outwards,  is  inserted  into  the  coronoid  process  of  the 
ulna,  becoming  blended  at  this  point  with  the  attachment  of  the 
orbicular  ligament ; in  addition  to  its  vertical  fibres,  we  likewise 
find  transverse  ones,  which  crossing  it  nearly  at  right  angles,  add 
considerably  to  its  strength ; it  is  covered  by  the  brachialis  auti- 
cus,  which  lies  immediately  over  it. 

Posterior  Ligament,  as  contrasted  with  the  preceding,  is  very 
weak  and  lax,  being  attached  to  the  humerus  above  the  olecranoicl 


depression,  as  far  out  as  the  back  part  of  both  condyles  ; from  this 
it  sweeps  across  the  joint,  and  is  inserted  by  a few  scattered  fibres 
into  the  upper  edge  of  the  olecranon  process.  The  tenuity  and 
looseness  of  its  structure  are  so  obvious,  that  its  use  as  a ligament 
may  be  fairly  questioned,  and  it  should  be  more  properly  regarded 
as  a kind  of  protection  to  the  synovial  membrane  against  the  pres- 
sure of  the  tendon  of  the  triceps,  which  lies  directly  over  it. 

Internal  Lateral  Ligament. — Possessed  of  great' strength,  and 
triangular  in  shape  ; may  be  said,  strictly  speaking,  to  consist  of 
two  distinct  fasciculi,  continuous  at  their  apex,  but  divergent  at 
their  base,  and  bound  together  by  a powerful  transverse* band, 
strong  and  well-marked  below,  but  gradually  becoming  weaker  as  it 
ascends.  The  anterior  slip  arises  from  the  internal  condyle,  and, 
passing  nearly  vertically  downwards,  is  inserted  into  the  inner  side 
of  the  coronoid  process,  where  it  affords  a point  of  origin  to  the 
flexor  sublimis ; while  the  posterior,  arising  in  common  with  the 
preceding,  but  directed  downwards  and  backwards,  is  implanted 
into  the  inner  side  of  the  olecranon,  where  it  gives  attachment  to 
some  fibres  of  the  triceps.  The  transverse  band  particularly  alluded 
to  by  Sir  A.  Cooper  not  only  connects  the  two  slips  to  each  other 
but  is  attached  below  to  the  lip  of  the  sigmoid  notch  of  the  ulna7 
and  is  here  dense  and  well  marked,  but  as  it  passes  upwards  towards 
the  internal  condyle,  it  gradually  becomes  weaker  and  less  lmamen- 
tous  in  its  character. 

External  Lateral  Ligament.— Inferior  in  strength  to  the  pre- 
ceding, but  is  of  the  same  triangular  shape ; arises  from  the  external 
condyle  by  a narrow,  pointed  extremity,  and  from  this  descending 
nearly  vertically,  and  becoming  gradually  broader,  is  inserted  into 
the  orbicular  ligament  of  the  radius,  and  by  a few  scattered  fibres 
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*°s™^  MmLe,  is  common  to  this  as  well  a,  to  the  radio- 
ulnar articulation,  and  it  m.« ^to«  * ““f^tttl.  adh 

and  " Jt^ttif^^rd  ! 
movements  the  to"”“  ““  , itJ  recept,ion  on  the  front  of  the 

process  strikes  against  th  * “ ^ condition  of 

humerns,  hot  beyond  this  it  cannot  be  c»med  J »»  " 
extreme  flexion  the  triceps  and  posterior  hgai men  = are i o 
while  the  hand,  from  the  twtoj ; mw»d  sof 

of  the  humerus  and  obliquity  of  but  it  is 

the  mouth.  Extension  is  t e ^ momeutthe  arm  and 

much  more  crrcumscnbed,  a h olecranon  process 

fore-arm  form  a continued  stiaight  J.  and  the  ligaments 
striking  against  its  recipien  J £ecoming^ense.  The  rapidity 

and  muscles  on  the  fion  i 3 depending  upon  an  admirable 
of  these  motions  is  very  re^We^n^ 

contrivance  of  natuie,  by  v . “ c’elerity ; the  tendons  which 

required,  has  been  sacrificed  } th  tre  0f  motion 


RADIO-ULNAR  articulation. 

Is  a double  lateral  1 

in  contact  laterally,  but  at  WO  ^ and  below,  where 

^s“:il°“^  Srior  and  posterior  with  the  tote, • 

articular  fibro-cartilage.  flattened  band  of  fibres,  about  a 

Orbicular  Ligament.  , strong,  especially  posteriorly, 

quarter  of  an  incli  deep,  exceed; m its  two  extremities  are 

and  forming  about  three-fourth  eg  of  the  lesser  sigmoid 

attached  to  the  anterior  mid  P the  ryCeption  of  the  rim  which 

notch,  thus  completing  ie  r*  °g  wllilc  ;ts  iuferior  margin  forms 

r^enfo^alcle  smaller  tha’n  that  of  the  superior,  an  arrange- 
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ment  which  has  a manifest  tendency  to  add  to  the  security  of  the 
articulation.  It  is  covered  in  front  and  externally,  by  the  supinator 
brevis,  which  is  intimately  attached  to  it,  and  behind  by  the  anconeus. 

Synovial  Membrane. — Is  a process  extending  as  a cul  de  sac  from 
that  of  the  elbow- joint. 

Oblique  Ligament. — Is  thin  but  strong,  arising  from  the  shaft  of 
the  ulna,  immediately  below  the  coronoid  process,  from  which  it 
passes  dowmvards  and  outwards,  to  be  inserted  into  the  anterior 
surface  of  the' radius,  below  its  tuberosity.  It  lies  between  the  supi- 
nator brevis,  and  flexor  sublimis,  and  is  rendered  tense  by  supination, 
while  pronation  relaxes  it. 

Interosseous  Membrane. — Is  like  that  between  the  tibia  and 
fibula,  extremely  strong,  consisting  of  a series  of  fibres,  stretching 
downwards  and  inwards,  from  the  inner  edge  of  the  radius  to  the 
outer  of  the  ulna,  and  intersected  by  a few  others  which  take  a con- 
trary direction.  It  is  deficient  both  above  and  below,  for  the  passage 
of  the  interosseous  vessels  and  nerves,  while  it  affords  attachment 
by  its  anterior  surface  to  the  flexor  profundus,  and  pollicis,  and  by 
its  posterior  to  the  extensors  of  the  thumb.  This  ligament,  like  the 
preceding,  is  relaxed  in  pronation,  and  rendered  tense  by  supination. 

Inferior  Eadio-ulnar  Ligaments.  — Consist  of  a series  of  weak 
fibres,  extending  nearly  transversely  across,  from  the  anterior  and 
posterior  surfaces  of  the  ulna  to  the  corresponding  ones  of  the  radius. 
They  are  sufficiently  lax  to  allow  of  the  necessary  degree  of  mobility 
in  the  articulation,  and  are  concealed  by  the  flexor  tendons  in  front 
and  the  extensor  behind. 

Interarticular  Fibro-cartilage.—  Is  triangular  in  shape,  and 
very  thick  at  its  apex  and  margins,  but  thin  at  its  base  and  in  its 
centre ; it  is  attached  by  its  apex  internally  to  the  depression  between 
the  head  and  styloid  process  of  the  ulna,  and  passing  beneath  the 
former  it  is  inserted  by  its  base  into  the  internal  margin  of  the  arti- 
cular groove  on  the  inner  side  of  the  radius,  forming  from  its  attach- 
ments and  position  not  only  a bond  of  union  between  the  bones  of 
the  fore-arm,  without  in  the  slightest  degree  interfering  with  their 
peculiar  motion,  but  likewise  assisting  in  completing  the  cavity  for 
the  reception  of  the  bones  of  the  carpus. 

Synovial  Membrane.— Is  peculiar  to  this  articulation,  but  from 
the  manner  in  which  it  is  invested  by  fibrous  tissue,  and  prolonged 
upwards  between  the  radius  and  ulna,  it  has  received  the  designation 
of  the  sacciform  ligament,  which  is  attached  internally  to  the  styloid 

process  of  the  ulna,  and  externally  to  the  articular  surface  of  the 
radius. 

Motions. — Pronation,  and  supination. 

Pronation.— This  motion  is  much  more  extensive  than  supination, 
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and  can  be  carried  so  far  that  the  radius  may  lie  across  the  ulna 
at  a very  oblique  angle,  the  curvature  in  the  former  bone  addmg 
materially  to  its  freedom  of  mobility  m this  direction.  In  this 
movement  the  ulna  is  invariably  fixed,  and  the  head  of  the  radius 
rotates  in  the  lesser  sigmoid  notch,  while  its  inferior  extremi  y,  g i 0 

forwards  on  the  rounded  head  of  the  ulna,  performs  in  fact  a motion 
of  semicircumduction,  which  is  only  limited  by  the  bones  coming  into 
actual  contact,  as  they  cross  each  other.  In  supvaat tion  o m the  « 
trarv  the  head  of  the  radius  still  rotating  in  its  osteo-fibrous  ring,  its 
Sor  extremity  is  carried  backwards,  but  by  no  means  to  the  same 
extent  as  is  observed  in  the  pronation,  for  here  both  the  interosseous 
and  oblique  ligaments  becoming  decidedly  tense,  altogether  prevent 
the  motion  of  supination  from  proceeding  beyond  a certain  point. 
Force  suddenly  applied  to  the  hand,  when  in  a condition  of  either 
forced  pronation  or  supination,  is  very  liable  to  proc  uce  \sp  ^m 
of  the  head  of  the  radius,  either  backwards  or  forwards,  but  the 
tit  t always  the  more  likely  to  occur  owing  to  cm-tum  —cal 

reasons. 


radio-ulnar  articulation  with  wrist. 

Is  an  arthrodial  joint;  or,  as  some  term  it,  ^ondylarthxosi^  A 

into  the  trapezium.  preceding,  and  consists 

hTr;^ 

lax,  especially  the  latter.  They  downwards  and  inwards, 

and  posterior  edges  of  the  radius,  and ^ ^ ^ ^ o{ 

and  are  inserted  into  the  ^rapon^^  ^ two  distinct  processes 
STe  »ti?:Sch  w1!!  they  arc  implanted  into  the  ecmilnnar 
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bone  by  a simple  attachment,  are  bifid  where  they  spring  from  the 
radius;  a similar  arrangement  is  met  with  in  the  posterior,  but  it  re- 
quires a closer  examination  to  detect  it ; the  division  between  the 
two  portions  being  visible  both  at  the  points  of  origin  and  insertion. 

This  articulation,  like  the  ankle-joint,  is  provided  with  annular 
ligaments,  to  confine  the  several  tendons,  which  play  around  it  in 
their  position.  They  are  two  in  number — an  anterior,  which  is 
short,  thick,  and  exceedingly  strong,  stretching  between  the  scaphoid 
and  trapezium  externally,  and  the  unciform  and  pisiform  internally, 
continuous  with  the  fascia  of  the  arm  superiorly,  and  with  the  palmar 
aponeurosis  interiorly  ; and  a posterior,  much  thinner  and  weaker, 
but  longer,  extending  from  the  styloid  process  of  the  radius  externally 
to  the  styloid  process  of  the  ulna,  and  pisiform  bone,  internally ; being 
continuous,  above  and  below,  with  the  fascia  of  the  fore-arm  and  back 
of  the  hand.  Processes,  prolonged  from  the  deep  surface  of  the  liga- 
ment to  the  bones  beneath,  form  a series  of  distinct  channels,  lined  by 
synovial  bursa,  for  the  passage  of  the  several  extensor  tendons. 
These  channels  are  six  in  number ; the  four  external,  being  in  the 
radius ; the  fifth,  between  that  bone,  and  the  ulna ; and  the  sixth,  in 
the  ulna  itself.  In  the  first  of  these,  commencing  from  the  outside, 
are  the  tendons  of  the  extensor  ossis  metacarpi  and  primi  internodii 
pollicis ; in  the  second,  which  is  always  broad  and  occasionally 
double,  are  the  two  radial  extensors ; in  the  third,  which  is  very 
narrow  and  oblique,  the  extensor  secundi  internodii  pollicis  ; in  the 
fourth,  the  extensor  communis,  and  indicis  ; in  the  fifth,  between 
radius  and  ulna,  extensor  minimi  digiti ; and  in  the  sixth,  the  ulnar 
extensor.  Beneath  the  anterior  ligament,  there  are  only  two  grooves, 
of  which  the  more  internal  is  for  the  flexor  communis,  and  profundus ; 
and  the  more  external  for  the  flexor  pollicis  longus,  while  it  is  crossed 
by  the  palmaris  longus,  and  flexor  carpi  ulnaris,  the  superficialis  volte 
and  ulnar  arteries,  the  ulnar  and  superficial  palmar  nerves,  and  per- 
forated by  the  tendon  of  the  flexor  radialis. 

otions.  Flexion,  extension,  abduction,  adduction,  and  c i rcum - 
duction.  In  the  two  first  of  these  motions  the  hand  can  be  brought 
nearly  to  a right  angle  with  the  fore-arm,  and  is  limited  by  the 
tension  of  the  ligaments  before  and  behind,  and  of  the  tendons  which 
cover  them.  The  range  of  abduction  is  very  trifling,  from  the  styloid 
process  of  the  radius,  and  scaphoid  coming  in  contact  almost  im- 
mediately; but  adduction  is  less  circumscribed,  from  the  interval 
which  naturally  exists  between  the  lower  part  of  the  ulna  and  its 
corresponding  carpal  bone  ; while  circumduction  is  nothing  more 
than  a rapid  alternation  from  one  to  the  other  of  all  the  preceding 
motions.  ° 
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CARPAL  ARTICULATION. 

The  carpal  bones  f of  „,e  9e00ndare  much  larger; 

extremely  small  facettes , w posterior  and  interosseous 

hut  they  extending  from 

bonetobone  in  front  and  behind,  the 

of  the  two,  while  the  interosseous  possessed 

stretching  between  the  nou-ar  icu  ai  t'  i themselves  to  insure 

of  an  amount  of  strength,  amply  “XI  bone  is.  how- 

the  integrity  of  the  joint  with 

ever,  an  exception,  as  1 is  , A -m  imnerfeet  capsular  ligament, 

the  cuneiform,  to  which  it  is  united* y , and  to  the  base  of 

that  extends  downTO'ds  as  f”  *j  . , also  a separate  syno- 

r — “ - — — **  *• radio- 

CTe  several  bones  being 

scribed;  the  two  rows  wMchtey^  h°ead  of  the  os  mag- 

other  in  the  following  manner . P caph0id  and  semilunar, 

num  is  received  into  a ^ Xlate  with  the  unci- 

while  internally  the  cuneif  1 , d in  the  same  direction  to 

form,  and  externally  the  scaphoid  p 0 num  ia  retained  in 

meet  the  trapezium  and  trapeze £ ^ terior  which  is 

its  position  by  a strong  anterior  ^ ’m.u.ked,  and  consists  of  a 
much  weaker;  the  former  is  a < process  from  the  neck 

vertical  set  of  fibres,  which  arise  by  ^ ^ ^ ^ j ^ 

of  the  os  magnum,  am  pass  up  ’ f the  scaphoid,  semilunar, 
by  three  slips  into  the  terior  urfac of  transverse 
and  cuneiform;  these  again  > o the  inside,  and  the 

fibres,  extending  between  the  ^^o^rnent  is  not  so  wall 
trapezoid  on  the  outside.  1 P the  posterior  part  of 

marked ; its  fibres  decussate  be  Cached  to  its  neck, 

the  head  of  the  os  magnu  , > 11  » the  adjacent  bones  of  the 

and  terminating  by  being  ms  trapezium,  and  trape- 

first  row.  The  union  of  the  consisting  of 

zoid  is  completed  by  antenoi  fj?  from  the  bone  above  to  the 
two  slips  before  and  belli  , thinner  and  weaker.  In 

two  below,  the  posterior  being  much  the  tn 
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addition  to  the  ligaments  just  described  as  connecting  the  preceding 
bones,  the  cuneiform,  and  unciform  have  likewise,  each,  an  internal 
lateral,  which  is  rounded  and  strong. 

Synovial  Membrane. — This  forms  one  large  sac  common  to  all 
the  articulations. 


CARPO-METACARPAL  ARTICULATION. 

The  First  Metacarpal  bone,  or  that  of  the  thumb,  articulates 
with  one  bone  only, — the  trapezium, — the  surfaces  of  both  being  alter- 
nately concave  and  convex,  forming  a joint  by  mutual  reception ; it 
has  only  one  ligament, — a capsular,  which  is  loose,  and  very  strong 
posteriorly,  but  weaker  and  thinner  in  all  other  directions;  its  syno- 
vial membrane  is  separate  and  distinct,  while  its  motions  are  very 
extensive,  having  them  all  exceedingly  well  marked,  except  rotation. 

Second  Metacarpal.— Articulates  with  three  carpal  bones, — the 
trapezium,  the  trapezoid,  and  the  os  magnum,  to  which  it  is  con- 
nected by  dorsal  and  palmar  ligaments ; the  former  consisting  of 
three, — an  external,  from  the  trapezium  ; a middle,  from  the  trape- 
zoid; and  an  internal,  from  the  os  magnum ; all  being  inserted  into  the 
posterior  surface  of  the  metacarpal  bone;  while  the  palmar,  thin 
and  weak,  extends  from  the  trapezoid  only  to  the  anterior  face  of 
the  metacarpal  bone. 

Third  Metacarpal. — Is  united  to  one  carpal  bone  only — the  os 
magnum,  to  which  it  is  connected  by  two  dorsal,  and  three  palmar 
ligaments  ; the  former,  arising  from  the  os  magnum,  and  unciform, 
pass  forwards,  converging  towards  each  other,  to  be  inserted  into 
the  posterior  surface  of  the  metacarpal  bone ; while  the  palmar, 
taking  their  origin  from  the  trapezium  externally,  the  os  magnum 
in  the  middle,  and  the  unciform  internally,  gradually  converge,  aud 
are  implanted  into  the  anterior  face  of  the  metacarpal  bone. 

Fourth  Metacarpal. — Articulates  with  the  os  magnum,  and 
unciform,  having  only  one  dorsal,  and  one  palmar  ligament,  which 
spring  from  the  anterior,  and  posterior  aspects  of  the  bones  alluded 
to,  and  stretch  to  the  corresponding  surfaces  of  the  head  of  the 
metacarpal  bone. 

Fiith  Metacarpal. — Is  united  to  the  unciform  bone  only,  havino- 
three  ligaments  for  its  security— an  anterior,  a posterior,  and  an  in- 
ternal ; they  pass  from  one  bone  to  the  other  in  the  courses  indicated 
by  their  names,  and  firmly  connect  them  both  together. 

Synovial  Membrane.— There  are  three  distinct  processes,  for  the 
carpo-metacarpal  articulation  ; the  first  has  been  already  alluded  to 
as  being  peculiar  to  the  thumb;  but  the  second,  and  third,  which  are 
prolongations  from  that  of  the  carpus,  are  supplied,  the  one  to  the 
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second,  and  third  metacarpal  bones,  and  the  other  to  the  fourth,  and 
fifth. 


UNION  OF  THE  METACARPAL  BONES  WITH  EACH  OTHER. 

They  are  united  both  at  their  carpal  and  digital  extremities, 
presenting  in  the  first  instance  small  lateral  facettes,  which  are  in 
contact  with  each  other,  and  are  secured  by  dorsal,  pahnai , , and 
interosseous  ligaments  ; the  two  first  of  these  consisting  of  thick 
fasciculi  of  fibres,  stretching  from  the  head  of  one  metacarpal  bone 
In  tv, at  of  the  next  the  palmar  being  much  the  stronger  ; Mhile  t 
L"  intervals  between  the  Settee,  and  are 

strictly  speaking,  articulate  with 

not,  however,  include  the  metacarpal  bone  of  the  thumb. 

UNION  OF  THE  METACARPAL  BONES  WITH  THE  PHALANGES 

STSlXESo  big  an  anterior,  and  a posterior,  an  inter- 

constricted  neck  of  the  me  ,vl’,ere  it  becomes  continuous, 

surface  of  the  correspo  0 P n enta;  it  is  grooved,  and 

by  a thin  ^neurosis , w fleMr  tenclou8>  while  it  is  concave 

^S^al-fodate  the  ■* 

— -F^Sb^eofOMtone 

slips,  pointed  posterioil),  w e bit  broader  and  thinner  ante- 

on  the'  sides  of  the  metacarpal  b«ue,  bu  b mad  lateral 

tt^XS^pT-  into  these  the 

tendons  of  its  small  muscles  are  inserted. 
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Synovial  Membrane. — Is  very  lax,  especially  posteriorly,  where 
it  is  required  to  be  folded  out  in  motions  of  flexion. 


PHALANGEAL  ARTICULATIONS. 

These,  like  the  preceding,  are  condyloid,  and  have  precisely  similar 
ligaments  ; it  would,  therefore,  be  a needless  repetition  to  reiterate 
them  here. 

The  hand,  constituted  in  the  manner  just  described,  is  essentially 
an  organ  of  prehension,  and  its  basis  or  foundation — the  carpus,  is 
remarkable  for  its  strength,  depending  as  well  on  the  manner  in 
which  its  bones  are  accurately  dovetailed  together,  as  on  the  number 
of  its  ligaments  ; the  union  between  it  and  the  metacarpus  permits 
but  very  limited  motion,  except  in  the  instance  of  the  thumb,  where 
great  mobility  is  requisite,  as  it  is  the  organ  which  is  continually 
brought  into  action  to  oppose  the  prehensile  functions  of  all  the 
others.  In  the  mechanism  of  the  phalangeal  portion  we  find  vast 
strength  combined  with  great  delicacy  of  touch,  forming  the  appro- 
priate termination  to  one  of  the  most  exquisite  pieces  of  workmanship 
that  the  mind  can  conceive — the  hnma.11  hand. 


TEMPORO-MAXILLARY  ARTICULATION. 

Is  formed  by  the  condyle  of  the  inferior  maxillary  bone  being 
fitted  or  received  into  the  glenoid  cavity  of  the  temporal ; the  arti- 
culation is  condyloid,  and  it  has  for  its  security  an  external,  an  inter- 
nal, and  a capsular  ligament,  with  an  interarticular  fibro-cartilage. 

External  Lateral. — Is  a short,  thick  ligament,  arising  from  the 
tubercle  at  the  bifurcation  of  the  zygomatic  arch,  and  passing  down- 
wards and  backwards,  is  inserted  into  the  outer  side  of  the  neck  of 
the  lower  jaw;  it  rests  by  its  deep  surface  on  the  joint,  and  is  co- 
vered superficially  by  the  skin  and  fascia. 

Internal  Lateral.— Is  long,  thin,  and  weak  ; attached  above  to 
the  spine  of  the  sphenoid  bone,  and  below  to  the  lip  or  spur  on  the 
edge  °f  the  dental  foramen,  from  which  it  sends  downwards  and  for- 
wards over  the  mylo-hyoid  nerve  a prolongation  which  afterwards 
becomes  continuous  with  the  periosteum.  It  is  in  relation  externally 
with  the  internal  maxillary,  dental,  and  middle  meningeal  arteries • 
gustatory,  denta  , temporo-auncular,  and  Vidian  nerves;  and  with  a 

n3of7J  i 7 ?ar°,id  ?)fnd-a11  it  from  the  vertical 

ramus  of  the  inferior  maxilla ; internally  it  corresponds  to  the  in- 
ternal pterygoid  below,  and  to  the  levator  palati,  and  Eustachian 
tube  above  Great  diversity  of  opinion  exists  as  to  the  use  of  this 
0 ament ; it  can  scarcely,  as  is  commonly  said,  be  of  any  service  in 


temporo-maxillary  articulation. 

nrotecting  the  vessels  and  nerves  from  being  compressed  against  the 
iaw  by  the  action  of  the  internal  pterygoid,  as  m the  first  place  it  is 
too  weak  and  too  lax  to  effect  that  purpose,  and  secondly  the  very 
contraction  of  the  muscle  naturally  argues  a relaxed  condition  of  the 
li  eminent ; neither  can  it  be  believed,  as  is  asserted  by  others,  that 
!t°is  placed  there  solely  for  the  purpose  of  conducting  the  middle 
meningeal  artery  to  its  destination.  But  it  might,  during  foetal  life, 
when  the  jaw  consisted  of  two  distinct  pieces,  have  formed  in  con- 
junction with  the  external,  a species  of  sling  for  the  support  of  each 
lateral  half,  and  thus  tended  to  keep  the  condyle  m proper  apposition 

^'capsular  Ligament.— Is  barrel-shaped  and  loose  m order  to 
permit  the  free  motion  of  the  jaw  ; it  is  attached  above  injhe 
following  manner— anteriorly,  to  the  transverse  root  of  the  zygoma  , 

eleinX  to  its  horizontal;  posteriorly,  to  the  G aserian  fissure 
d internally  to  the  roots  of  the  spinous  and  styloid  processes 
2 sphe^d  bone  ; while  below,  it  encircles  the  neck  of  the  jaw, 
which  closely  embraces  ; its  degree  of  strength  is  very  variable, 
Vipinp1  very  strong  and  dense  anteriorly,  and  external  y,  , 

weaker  and  thinner,  internally  and  posteriorly,  while  It'Spe'toted 
Tn  front  and  on  its  inner  side  by  the  external  pterygoid,  as  it  passes 

posteriorly,  where  it  coi  I ’ , onme(j  on  the  upper 

its  inferior  surface  is  deep  y ^onca  > ‘ • t d by  the  reflection  of 

rt  of  the  c-yte  to  whteh  — ^ little 

££ IMS,  as  well  - £ — J 

ternal  pterygoid  muscle,  insures  > U i fo  low  ng  « ' =ond,  ., 

motions,  thus  forming  a tempoiarj e othekise,  liable,  from 
against  the  displacement  to  which it ^wonld  be,  ,t 

the  action  of  the  powerful  mnsck  consistsof  twodistinct 

Synovial  Membrane.  Gen  y • 1 _ a!tilages ; the  superior  is 
processes,  separated  from  they  occa- 

remarkable  for  its  laxity,  and  the  intenor^^  ^ 

sionally  communicate  tlnoug  1 ^ aud  lateral.  In  the  first 

Motions.— Downwards,  of  the  muscles 

^S^&des  to  the  jaw,  the 

" J3^52l>£i  he  carried  too  far,  may  slip  anterior 
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to  it  into  the  zygomatic  fossa,  but  the  occurrence  of  this  accident  is 
usually  prevented  by  the  extremely  tense  condition  of  the  posterior 
fibres  of  the  temporal,  and  masseter,  the  external  lateral  ligament 
and  anterior  part  of  the  capsular  being  likewise  on  the  stretch ; the 
upward  motion,  which  is  accomplished  by  the  muscles  of  mastication, 
is  limited  effectually  by  its  contact  with  the  upper  jaw,  while  here 
the  condyle  and  cartilage,  favoured  by  the  natural  inclination,  pass 
backward  into  the  glenoid  cavity,  their  natural  position,  and  press 
firmly  against  the  posterior  part  of  the  capsule ; in  this  condition, 
while  the  mouth  is  nearly  closed,  the  gliding  motion  forwards  and 
backwards  is  most  apparent, — the  one  being  effected  by  the  contrac- 
tion of  the  external  pterygoid  and  anterior  fibres  of  the  masseter, 
while  it  is  restored  again  to  its  normal  position  by  the  posterior 
fibres  of  the  latter  muscle,  aided  by  the  same  portion  of  the  temporal. 
In  the  lateral  motion,  the  condyle  of  one  side  advances  on  the  trans- 
verse root  of  the  zygoma,  whilst  the  other  presses  against  the  capsule 
posteriorly;  it  is  accomplished  principally  by  the  external  pterygoid 
aided  by  the  posterior  fibres  of  the  masseter  of  the  corresponding 
side  being  called  into  action,  while  that  of  the  other  may  either 
remain  quiescent,  or  act  in  opposition  to  it. 

We  may  here  cursorily  allude  to  the  stylo-maxillary  and  inter- 
maxillary ligaments,  the  former  being  merely  a process  of  the  deep 
cervical  fascia,  stretching  between  the  upper  and  outer  edge  of  the 
styloid  process  of  the  temporal  bone,  and  the  angle  of  the  lower  jaw. 
It  is  strong  and  well  defined,  and  serves  in  some  measure  to  limit 
the  lateral  motion  of  the  articulation.  It  lies  between  the  parotid 
and  submaxillary  glands,  and  separates  the  facial  from  the  external 
carotid  artery. 

Ixtermaxillary  Ligament,  extends  between  the  hamular  process 
of  the  internal  pterygoid  plate,  and  the  root  of  the  coronoid  process 
of  the  inferior  maxilla,  being  merely  a strong  process  of  the  pharyn- 
geal aponeurosis,  giving  origin  to  the  superior  constrictor  posteriorly, 
and  the  buccinator  anteriorly. 


SECTION  III. 

MUSCULAR  SYSTEM. 

Muscles  constituting  the  active  agents  of  locomotion  are  stretched 
between  and  surround  the  several  bones  in  the  extremities,  while 
they  also  more  or  less  completely  envelope  cavities  for  the  purpose 
of  producing  the  requisite  change  in  the  inclosed  organs  by  their 
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contractions  ; or,  by  investing  tbe  hollow 

urge  their  contents  towards ‘ “““  ,MOuliar  fibrous  element  united 
A muscle  is  an  aggre0a  ? . ■ one  ciass)  presents  at 

by  areolar  tissue,  and  usually  (at  east J wWcb  it 

either  extremity,  a tendon,  or -an rtie8  muScles  exhibit 
i9  connected  to  the  bones  In  their vitmp  P elajjticity>  re. 

contractility  and  sensibili  y,  a , ^ ^ Qr  paie ; and  the 

sistance,  and  pliability;  ie  co  ‘ thick,  round,  or 

shape  display  an  infinite  Wpemutem  in  the 

tueifonn  ; flat  XHlenilat  J is  derived,  first, 

arrangement  of  then  hbi  . secondly,  from  direction, 

and’ lastly’ from 

striped;  and  into  the  organic 01 ' 0f  a deep  red 

mer  being  usually  ai range  ^ ith  bony  attachments 

colour  ; having  tendon  m J8  als0  voluntary  in  action, 

placed  external  to  the  skele  , 0f  nerves,  and  composed  of  fibres 
supplied  by  the  cerebro-spi  < - ^ Tpe  organic,  on  the  other 

visibly  striped  in  a transveise  di  • is  destitute  of  ten- 

hand,  is  thin  and  pale,  surrouns^m  ' pliedby  the  sympathetic 

don  or  bony  attachmen  , 13  .g  uustl’iped,  the  contractions  being 

system  of  nerves,  an  pl  e tions  to  those  rules  will  be  found ; as 

slow  and  rhythmical  . anic  muscle,  is  red,  thick,  an 

for  instance,  the  heart,  a § a f afnt  striation ; and  again,  we  me 

strong,  with  the  fibres  pi  tiJto  recognise  a third  class  of  muscles, 
“Sdare  ‘da  S d character,  as,  for  example,  the  diaphragm,  ; 

sphincters,  and  ®8°pha°^Tt  consists  of  fibres  varying  in  size  and 
Structure  of  Muscle.  lar  iu  figure,  each  being  sur- 

irregular  in  shape,  but  ge^ral]j  , ”u.colemma.  This  fibre,  when 
rounded  by  a proper  sheath  cal!  presents  a number  of 

examined  with  a |>«™  ,»  XeaT.tidpea,  with  fainter  longitu- 
transverse,  equidistan  , • m(#m>  constant  or  regular  in  their 

dinal  markings,  which  aie  by  the  8trjpes  being  longer 

appearance,  the  spaces  interven  mg  hf\^  ]y  t\ie  reverse  when 

thanbroad*  when  the  fibre  is  guie^nt, bn ^ ^ 
contracted.  Ifthiafibieis  or  , The  fibrilla  is  remarkably 

it  longitudinally,  a fibrilla  ^ies  „(  cells,  which,  bjr 

•a  rsX*  - — ~ ; 
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or  of  a number  of  particles  opposed  by  their  extremities,  constituting 
sarcous  elements,  the  animal  contents  being  termed  sarcine  (Bowman) ; 
or  of  fibrillfe,  themselves  simply  constituting  the  fibre  (Fontana, 
Hassal).  The  organic  muscular  fibre  smaller  than  the  voluntary, 
flattened,  and  without  transverse  markings,  contains  numerous  nuclei 
imbedded  in  its  tissue,  indicative  of  the  primary  development  from 
nucleated  cells,  their  diameter  varying  from  the  l-2000th  to  the 
l-3000th  of  an  inch.  The  tendons  of  muscles  are  composed  of  white 
fibrous  tissue  ; the  sarcolemma  of  the  fibres  being  continuous  with 
them,  and  each  fibre  terminating  individually  either  in  or  on  their 
extremities. 

Muscles  are  the  active  agents  of  the  economy, — contractility,  or 

the  generation  of  power,  being  the  inherent  attribute  of  the  fibre, 

the  force  of  any  given  muscle  being  exactly  in  proportion  to  the 
quantity  of  fibres  that  it  contains.  The  fibres,  in  sustained  action, 
diminish  one-third  of  their  original  length,  but  where  a limited 
extent  of  motion  is  requisite,  and  where  energy  and  power  are  also 
of  importance,  the  fibres  are  augmented,  with  diminished  extent  of 
action,  by  a penniform  arrangement,  as  in  the  rectus  femoris.  The 


causes  assigned  as  the  source  of  contraction  are  numerous,  volition 
being  obviously  the  natural  excitor  of  the  action  ; but,  although  the 
effects  are  visible,  the  immediate  cause  is  exceedingly  obscure.  A 
muscle  is  observed  during  contraction  to  become  shorter,  thicker 
and  harder,  with  an  increase  of  temperature ; such  a condition  beinv 
easily  excited  in  muscles  laid  bare  and  subjected  to  galvanism.  The 
whole  muscle  is  not  thrown  at  once  into  a state  of  contraction  but 
the  power  producing  it  radiates  from  the  stimulated  point,  until  it 
equally  pervades  the  entire  fibres.  As  to  the  immediate  causes  of 
contraction,  Prevost  and  Dumas  conceived  that  the  nervous  filaments 
were  distfcbuted  to  the  fibres  at  angles,  and  that,  being  dissimilarly 
sy  attracted  each  other,  thus  producing  the  zig-zao'  con- 
ved  so  frequently  ; but  this  appearance  is  nothing0 more 
than  merely  the  result  of  the  shortening  of  the  neighbouring  fibres 
It  has  also  been  attributed  to  the  sudden  influx  of  a large  quantity 
of  blood  into  the  vessels  of  the  muscle;  while  precisely  the  contrary 
opinion  has  likewise  been  maintained,— that  the  escape  of  the  blood 
was  the  excitor  of  contraction.  Haller  conceived  it  to  be  a power 
inherent  m the  fibre  itself ; Skey  imagined  that  it  depended  on  the 
shortening  of  a spiral  cord  that  surrounded  it,  while  others  have 
argued  that  it  is  due  to  contraction  of  the  transverse  stripes,  and  to 

oil w i in  rr  renta ; but  these> eitw  ^4^%  or 

collectively,  are  wholly  inadequate  to  account  for  the  great  function^ 
activity  so  constantly  in  operation.  In  the  voluntary  muscles  S 
contractions  are  energ«t,c,  bnt  of  short  duration,  »hile  in 


electric, 
dition  obs 


12 


muscles  of  head  and  face. 

tow  rn  the  contrary,  they  are  less  energetic,  but  more  pro- 
lied!  Muscles  act  on  bones  as  the  moving  power,  andth^  rePfe' 
sent  levers  of  which  the  three  following  orders  exist  .—the  ft  . , 

S 3 

intermediate poinhetweenta  °“«y 

S toto!  »“ epnmeoy  of  f«u  ■*>  obtained  to  a very 
bat  power  i,  sacrificed  in 

dividual  muscle,  may  be  much  dunm, shed  o at  „„te 

nical  circumstances  as,  obli quity  0f  direction, 

angles  to  the  lever  on  which  they  act  the  o q J tractioil 

niing  through  - from  the 

of  opposite  muscles.  T ,,f  the  most  nowerful  muscles  in  the 

mode  of  their  insertion,  instances  of  the  m^t  po^rtu 

body i from  their  ^‘*£^3^  ^anised.  the 
which  they  aie  nisei  . ' ? , ces  while  the  nerves  too  are 

arteries  tunning  m t ® m stated  as  a general  rule,  that  the 

numerous ; and  thus  it  may  supply,  the  more  ener- 

greater  the  amount  o vascu  a*  tpls  rule  being  fully  borne 

getic  are  the  contractions  g ^ which  nutrition  is  dimin- 

• f d • iXrihea^eries  are  ossified,  or  partially  obliterated,  the 
contractions  are  always  found  to  be  feeble  and  weak. 


muscles  of  the  head  and  face. 

1 loot  sloped  beneath  the  shoulders,  and 
Raise  the  subject  by  a P couclitiou,  when  several  differ- 

support  the  head  m a nearly  • a]m09t  equal  advantage, 

ent  modes  of  incision  may  * In  making  post-mortem 

for  the  purpose  of  removing  ^ ayoid  disfigUring  the  features 

examinations,  where  it  is  an  J with  the  subsequent 

-th  most  advantageous;  but  for 

^ *•  oc‘ipita'  pr0,aberance; 
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when  an  antero-posterior  incision  from  the  last-named  point  to  the 
root  of  the  nose,  will  further  facilitate  the  raising  of  the  integument, 
dhis  should  be  accomplished  cautiously,  commencing  before  and 
behind,  as  it  adheres  loosely  to  the  muscular  fibres,  but  closelvto 
the  subjacent  tendons ; and,  having  succeeded  in  raising  it,  the  seve- 
ral constituents  which  compose  it  should  first  be  examined.  The 
cuticle,  thick  and  laminated,  adheres  intimately  to  the  cutis,  in  con- 
sequence of  the  number  of  prolongations  that  are  sent  into  the  hair- 
follicles,  which  accounts  for  the  difficulty  experienced  in  producing 
vesications  on  the  scalp,  while  the  cutis  is  dense,  and  the  fibrous 
arrangement  of  its  structure  can  be  well  observed  in  this  section, 
the  hair-bulbs  variegating  the  surface,  and  tending  to  increase  the 
density  of  the  tissue.  The  deep  aspect  is  rough,  and  attached  to  the 
subjacent  muscles  and  tendons,  by  dense  areolar  tissue,  an  arrange- 
ment which  constrains  the  integument  to  follow  the  muscle  in  all  its 
varied  contractions. 

Occipito- frontalis  covers  the  anterior,  middle,  and  posterior 
regions  of  the  cranium,  and  while  thin  and  weak  in  some  subjects, 
is  thick  and  well-marked  in  others.  It  consists  of  two  fleshy  por- 
tions behind  (occipital),  and  the  same  in  front  (frontal),  with  an 
intervening  tendinous  expansion  (epicranial  aponeurosis),  and  hence 
it  has  been  termed  a quadriceps  muscle.  The  posterior  portion  arises 
on  either  side  by  short  tendinous  fibres  from  the  two  external  thirds 

O'  h*  s"Penor  curved  line  the  occipital  bone,  also  from  the  outer 
and  back  part  of  the  mastoid  process  ; from  those  points  it  passes 
upwards  and  inwards  over  the  occipital  bone,  and  is  inserted  into 
the  posterior  edge  of  the  aponeurosis ; while  the  anterior  fleshy  por- 
tion, also  double  but  not  so  strong  as  the  former,  arises  from  the 
anterior  edge  of  the  aponeurosis  by  a lunated  border  ; and  proceed- 
ing downwards  and  forwards  over  the  frontal  bone,  is  inserted  into 
the  eyebrow  mixing  with  the  fibres  of  the  orbicularis  palpebrarum  • 

" 116  a feW  °f  ![s  int<flia!  fibres>  are  implanted  into  the  internal  angu- 
Jar  process  of  the  os  frontis,  there  becoming  continuous  with  the  long 
uud  of  the  levator  labu  supenons  alaeque  nasi,  and  a few  more 
form  two  fiat  bands,  called  the  pyramidales  nasi,  which  descend 
on  the  dorsum  of  the  nose,  and  become  blended  with  the  aponeurSs 
of  the  compressor  nasi.  * urosis 

Epicranial  Aponeurosis,  is  a thin  sheet  of  dense  fibroin 
wider  behind  than  before,  but  narrower  in  the  middle  than  at  eithe’ 
extremity;  laterally  it  is  attached  to  the  temporal  ridwQ  .]h 
it  sends  a thin  process  over  that  fascia  while  both  +°  - ’ 'v  iere 
posteriorly,  the  fleshy  bellies  of  the  occipito-frontal^uf  nlt^  f 
£ 3llt  * down  a process  between 

be  attached  to  the  occipital  protuberance.  The  superficial  surface 

U* 


18Q  muscles  of  the  ear. 

is  connected  to  the  integument  by  dense  areolar  tissue  while  the 
deep  is  free,  and  extremely  movable  on  the  bone,  owing  to  the  h 

parieta!.  and  frontod 

stag##- 

«-  >—  ”**• “ld  ^ occipi““ 

XheVscLns  of  the  enternal  e'ar,  seen  by  raising  XtXX 
ment  which  covers  the  auric  e,  aie  mge  ^ The  clivisioD)  into 

a^onTud  pr^p^setfis  that  usually  adopted,  the  former  being 

Attrahens  Aurem,  weak  and  m^tmct  a^es  tr  ^ ^ 

fascia  and  epicranial  layer,  an  , P»-  °dati(ms xt’  lies  on  the  tem- 

the  descending  portion  of  the  heJ  ’ aud  is  covered  by  the 

poral  fascia  and  vessels,  an  eP  J_x0  draw  forwards  the 

integuments  and  superficial  fascia.  Action. 

helix,  and  thus  dilate  the  cone  a.  arise9  broad  and  expanded 

Attollens  Aurem,  triangu  ai  * ’ al  fasc;a>  and  pissing 

from  the  epicranial  aponeurosi  1 deacend  ;s  inserted 

downwards, -the  fibres,  lies  on  thetempo- 

into  the  upper  pait  of  the  cone  d by  the  integuments,  i 

ral  and  epicranial  aponeuroM,  “d  “ XSn  tith  the  attollens  ; 
being  sometimes  united  by  ■ uricie  aud  dilate  the  concha. 

££  'SS  S.  "d  “di“‘)“8  tol° t,lc  po,te‘ : 
XX!". b- 

rXJitbrt«*-To'itU  the  Whole  auricle,  and  assist  the 

other  muscles  in  dilating  the  are  _the  helicis  major,  and 

The  Proper  Muscles  of  t;auVerso-helicis ; they  are 

minor,  the  tragicus,  anti-tiagicu  , 
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seen  by  removing  the  fine  integument  cautiously  from  the  concave 
surface  of  the  auricle. 

Helicis  Major.— A flat,  oval  bundle  of  fibres,  wide  and  fleshy  in 
the  centre,  narrow  and  tendinous  at  each  extremity,  lies  immediately 
beneath  the  integument,  on  the  superior  and  descending  portions  of 
the  helix,  above  the  tragus ; is  usually  about  three-quarters  of  an 
inch  in  length. 


Helicis  Minor. — A flat,  tongue-shaped  band,  lying  obliquely  on 
that  part  of  the  helix  within  the  concha,  for  the  purpose  of  drawing 
inwards  the  helix,  and  thus,  by  acting  with  the  last-mentioned  mus- 
cles, to  deepen  the  cavity  of  the  concha. 

Tragicus.— A flat,  diamond-shaped  band,  but  sometimes  wanting ; 
lies  on  the  cutaneous  surface  of  the  tragus,  without  any  other  at- 
tachment. 

Anti-tragicus.— Caudate  in  shape;  arises  from  the  cutaneous 
aspect  of  the  anti-tragus,  passes  upwards  and  backwards,  and  is 
inserted  tendinous  into  the  commencement  of  the  concha. 

Transversus  Helicis. — A semicircular  set  of  transverse  fibres, 
lying  on  the  mastoid  surface  of  the  auricle,  passing  from  the  concha 
to  the  helix;  certainly  not  muscular,  but  highly  elastic  in  character. 

Before  proceeding  with  the  dissection  of  the  face,  introduce  apiece 
of  tow  into  the  anterior  nares,  and  likewise  place  a portion  between 
the  cheek  and  teeth,  so  as  to  render  the  structures  tense  in  this  situ- 
ation ; but  it  is  always  preferable  to  dissect  the  eyelids  without  any 
such  preparation,  as  their  margins  require  at  all  times  to  be  free,  for 
the  proper  examination  of  the  appendages  of  the  organ  of  vision. 
The  cranium  being  raised  to  a convenient  position,  make  an  incision 
from  the  middle  line  of  the  frontal  bone,  down  along  the  dorsum  of 
the  nose,  and  through  both  lips,  as  far  as  the  chin.  Carry  a second 
at  first  backwards,  and  then  upwards,  along  the  margins  of  the  hori- 
zontal and  ascending  rami  of  the  lower  jaw,  and  then  reflect  the 
integument  carefully  upwards,  until  the  lids  are  reached;  these 
s muld  be  dissected  from  above,  to  expose  the  upper,  and  from  with- 
out and  below  to  expose  the  lower,  cutting  away  the  attachments 
altogether  at  the  margins  of  the  chiasma  oculi.  It  will  also  be  easier 
to  remove  the  skin  from  the  dorsum  of  the  nose  from  within  out 
wards,  but  this  is  always  most  difficult  to  accomplish  on  the  hW 
owing  to  its  intimate  adhesion  to  the  cartilages  that  bound  the 
anterior  nares.  The  skin  is  thin  on  the  forehead,  but  thick  on  the 
eye-brow ; again  thin  and  fine  on  the  eyelids,  but  thicker  over  the 
masseter,  particularly  in  the  male,  becoming  however  finer  and 
more  delicate  on  the  cheeks.  Over  the  superior  and  inferior  labial 
region,  likewise,  its  structure  is  remarkably  dense  in  the  male  in 
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consequence  of  the  numerous  hair  bulbs  that  stud  those  parts,  while 
t eir^bsence  in  the  female  accounts  for  the  extreme  hneness  usu- 
SlTobserved  amongst  them,  at  least  before  the  middle  periods  of 
Hfe  Beneath  the  skin,  a layer  of  soft  adeps  surrounds  and  connects 
Z " cle8  nerves,  and  vessels  of  the  face,  and  this  is  principally 
seen  on  the  cheeks  and  superior  and  inferior  labial  regions,  w u e on 
the  forehead  it  is  scarcely  capable  of  demonstration  is  absent  alto- 
gether on  the  lids,  and  nearly  so  on  the  dorsum  of  the  nose.  This 
must  be  all  carefully  removed  before  the  deeper  structures  can  be 

eXThenmuSes  oUhfface  in  the  majority  of 

divided  into  a superficial  set,  or  the  muscles  of  expression;  and* 

^d^nj^ 

symmetrical. 


SUPERFICIAL  MUSCLES. 


Ocular  group. 


| Nasal  group. 

Group  common  to  the 
nose  and  lips. 

| Angle  of  mouth. 


Orbicularis  palpebrarum 

Corrugator  supercilii, 

Tensor  tarsi  (Homer), 

Pyramidalis  nasi, 

Compressor  nasi, ' 

Levator  labii  superioris,  alrnque  nasi,  . 

Levator  labii  superioris  (propnus),  _ • 

Depressor  labii  superioris  akeque  nasi, 

Levator  anguli  oris  _ 

Depressor  anguli  

Zygomaticus  major Oral  group. 

Zygomaticus  minor,  j 

Quadratus  menti,  Inferior  labial  group. 

Levator  labii  infenons  ...•••>  ^ to  Mouth. 

Orbicularis  oris 

ORBICULAKie 

Uidly,  urnee  from  the  upper  nud  lower  “add  from  the 

from  the  internal  angular  pi  ocess  o the  segments  pas.  in 

bones. 

Structure 


and  Relations.- It  is  divided  into  three  portions, - 


-the 
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orbital,  palpebral,  and  ciliary,  each  forming  concentric  curves  from 
within  outwards.  The  orbital  fibres  are  thick,  strong,  and  red,  like 
other  animal  muscles,  and  the  palpebral  thin,  pale,  and  weak,  with 
the  physical  aspect  of  the  organic  sheets  of  muscular  fibre  ; while 
the  ciliary  constitute  a thin  fasciculus  at  the  margin  of  either  lid, 
and  decussate  at  their  commissures  ; these  also  are  pale,  and  very 
much  resemble  the  tissue  of  the  longitudinal  bands  of  the  large 
intestine. 

Relations. — Above,  it  lies  on  the  corrugator  supercilii,  supra-orbital 
nerve,  and  artery,  bone,  superior  palpebral  ligament,  with  the  supe- 
rior tarsal  arch  of  nerves  and  arteries ; inferiorly,  it  rests  on  the 
bone,  the  outer  head  of  the  levator  labii  superioris  alseque  nasi,  which 
separates  it  from  the  infra-orbital  nerve  and  artery,  on  the  origin 
of  the  great  zygomao  c and  subcutaneous  malse  nerve,  inferior  palpe- 
bral ligament,  tarsal  cartilage,  tarsal  branch  of  the  superior  maxil- 
lary nerve,  and  palpebral  artery ; internally,  on  the  nasal  process  of 
the  superior  maxillary  bone,  tendo  oculi,  lachrymal  sac,  supra  and 
infra-trochlear  nerves,  frontal  and  nasal  branches  of  ophthalmic ; it 
corresponds  by  its  inner  margin  to  the  pyramidalis  nasi,  and  outer 
head  of  the  levator  labii  superioris  aloeque  nasi,  the  angular  artery 
separating  it  from  the  latter ; externally,  it  lies  on  the  temporal  fascia 
and  malar  bone,  and  also  on  the  orbital  branch  of  the  superior 
maxillary  nerve,  as  it  pierces  the  temporal  fascia.  In  addition,  the 
superior  margin  of  the  muscle  is  united  to  the  occipito-frontalis, 
while  the  lower  part  receives  the  highest  fibres  of  the  platysma.  It 
is  covered  by  the  skin,  areolar  tissue,  and  palpebral  branches  of  the 
portio  dura. 

Action.  To  close  the  lids,  principally  by  depressing  the  upper ; 
it  also  compresses  the  lachrymal  sac  by  acting  on  the  tendo  oculi, 
aud  thus  forces  the  tears  into  the  nasal  duct,  and  from  thence  into 
the  nose,  when  it  is  fully  contracted  ; while  extreme  tension  of  the 
ciliary  fibres  will  turn  the  internal  sixth  of  the  tarsal  cartilage  back- 
wards, as  it  is  here  unsupported,  and  by  this  action  immerse  the 
punctal  orifices  in  the  lake  of  tears  at  the  inner  canthus.  When  the 
eyes  are  closed  firmly  by  a voluntary  movement,  the  orbital  fibres 
are  the  principal  agents,  from  being  quickly  obedient  to  the  will ; 
but  in  those  involuntary  movements  which  are  continually  occurriuo-’ 
the  palpebral  set  are  the  sole  agents,  for  even  during  sleep  we  may 
frequently  see  the  superior  lid  in  rapid  motion,  but  without  the 
orbital  fibres  at  all  participating  in  the  action ; and  these  involuntary 
movements  in  some  individuals  arc  so.  frequent  and  regular,  that 
they  might  be  classed  with  true  rhythmical  contractions.  Under  the 
microscope,  the  fibres  of  the  palpebral  portiou  exhibit  but  faint  stria 
and  these  entirely  disappear  under  the  action  of  acetic  acid,  formiim 
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a marked  contrast  to  the  orbital  in  this  respect;  and  hence  we  are 
disposed  to  look  on  the  former  as  exhibiting  one  of  the  connecting 
links  between  the  voluntary  and  involuntary  system  of  muscles, 
old  persons  the  palpebral  portions  frequently  present  marked  defi- 
ciencies between  the  fibres,  thus  accounting  for  the  diminished  eneigy 

of  the  movements  of  the  eyelids  at  this  period  of  life. 

Now  turn  downwards,  the  superior  portion  of  the  last  muscle,  an 

eXC°oSRRtUGAT°oTIuPERCiLn,  arises  narrow  and  tendinous,  from  the 
1 nmilar  nrocess  of  the  os  frontis,  and  passing  obliquely 
35J£mi  ported  into  the  doe,,  snrface  o£  the  orbi- 

onlnris  and  into  the  integuments  of  the  eyebrow. 

is  covered  by  the  orbicular*,  frontal  nerve,  and 

8^rSw"h^d  tt:'  vertical  wrinhles,  to  do- 

r“tus  fudyaljconntelor  conce^d  action  that  is  observed  so 

is  dissected  by  dividing  vertically 

JJetoftona.— It  oorrespon  . and  posteriorly,  to  the  con- 

mal  sac  and  tendo  oculi , md _e^  d y minute  in  its  character,  it  is 

junctiva  and  areolai  tissue.  - merelv  a deep  origin  of  the 

conceived  by  many  authon  ies  <i  to  be  a distinct  muscle, 

placing  ^heni  in  i position  to 

isrtt;rto  * 

«■ — « — “■ 

rangement  to  convenience.  now  considered  with  ad- 

The  appendages  of  Jheeyetl  c ‘ ^ { sac>  and  nasal  duct, 
vantage,  are  the  eyelids,  hr  > which  is  still  untouched. 

rnTr^r^^ch^whencfoeed, 
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the  anterior  surface  of  the  globe,  but  in  their  ordinary  condition  are 
separated  by  an  elliptical  space,  of  varying  magnitude  in  different 
individuals ; they  are  of  unequal  size,  the  superior  being  three  times 
as  large  as  the  inferior,  which  rarely  extends  above  the  margin  of 
the  cornea,  while  the  superior  is  bounded  above  by  an  arch  of  hairs, 
called  the  eyebrows,  directed  obliquely  upwards  and  outwards,  and 
sometimes  meeting  across  the  dorsum  of  the  nose,  though  generally 
a space  intervenes  between  them ; the  integument  in  which  they  are 
set  is  thick  and  strong,  and  this  is  again  supported  by  the  orbicularis 
and  corrugator  supercilii  muscles,  from  which,  however,  it  is  sepa- 
rated by  a quantity  of  fatty  tissue.  The  brows  by  their  depression, 
combined  with  the  erection  of  the  hairs  which  compose  them,  are  of 
great  service  in  shielding  the  organ  of  vision  from  intense  light ; 
and  also  in  directing  the  perspiration  that  might  otherwise  reach 
eyes  into  a more  legitimate  channel,  while  they  likewise,  in  addi- 
tion, materially,  conduce  to  the  symmetry  of  the  forehead. 

The  structures  forming  the  lids,  from  superficial  to  deep,  are  the 
skin,  areolar  tissue,  orbicularis  muscle,  tarsal  cartilage,  palpebral 
ligaments,  expansion  of  the  levator  palpebrse,  and  conjunctiva— the 
levator,  however,  being  absent  in  the  lower  lid.  Of  these,  the  skin 
is  fine,  thin,  and  smooth,  transversely  rugated  both  on  the  upper 
and  lower  lids,  but  not  very  sensitive,  and  presenting  internally  and 
externally  a sulcus  parallel  with  the  chiasma,  while  at  the  margins 
it  becomes  continuous  with  the  conjunctiva,  by  a transition  almost 
imperceptible.  The  areolar  tissue  beneath  the  skin  is  lax  and  reti- 
cular, permitting  with  facility  the  occurrence  of  serous  effusion,  but 
at  the  margins  it  is  dense,  so  that  the  skin  is  very  adherent  in  this 
situation,  but  in  no  single  point  does  it  ever  present  the  character  of 
a fascial  covering,  which  serves  to  account  in  some  degree  for  the 
separation  of  the  muscular  fibres  before  alluded  to.  The  muscular 
layer  has  already  been  fully  described,  and  on  removing  it  the  pal- 
pebral ligaments  and  tarsal  cartilages  are  seen  on  the  same  plane  • 

the  tarsal  cartilages  are  two  in  number,  one  for  each  lid that  for 

the  upper,  much  the  larger  and  best  marked,  is  semilunar  in  fio-ure 
presenting  two  surfaces,  two  edges,  and  two  cornua ; the  superficial 
aspect,  which  is  convex,  is  covered  by  the  orbicularis,  while  the  deep 
which  is  concave,  corresponds  to  the  globe  of  the  eye,  and  is  lined 
by  the  conjunctiva,  and  the  expansion  of  the  levator  palpebne  supe 
nons  ; on  this  surface,  a number  of  vertical  but  irregular  grooves 
mark  the  situations  of  the  Meibomian  glands;  the  superior  margin 
is  thin,  and  receives  the  attachment  of  the  levator  palpebne  and 
palpebral  ligament,  while  the  inferior  or  ciliary  edge^s  thick  and 
bevelled  in  such  a direction  that  when  the  lids  are  closed  a triangular 
cana!  results,  two  of  its  sides  being  formed  by  the  cartilages,  and  the 


lachrymal  apparatus. 

base  by  the  globe  of  the  eye,  supposed  to  be  for  the  passage  of  the 
tears;  it  has  been  asserted  that  this  canal  only  occurs  after  death, 
when  the  globe  has  collapsed,  but  observation  proves  this  idea  Jo  be 
more  ingenious  than  correct.  The  orifices  of  the  Meibomian  follicles 
are  seen  a little  posterior  to  the  centre  of  the  lid  while  into  the 
anterior  margin  the  cilia  or  eyelashes  are  implanted  ; of  the  two 
cornua  the  internal  is  the  more  acute,  and  is  fixed  m its  ponton  by 
a slip  of  the  tendo  oculi,  while  the  external  is  firmiy  atta^ed  to  the 
corresponding  canthus  by  the  external  tendo  oculi.  The  infenor 
tarsal  cartilage  is  not  more  than  two  lines  in  depth,  sometimes  con- 
Sng  of  the"  thick  ciliary  edge  only,  whilst  the  supenor  is  m ids 
deepest  portion  fully  half-an-inch  ; but  with  the  exception  of  the 

lpvator  naloebrre,  their  relations  are  similar.  . 

LiU.EXTS.-At  the  margin  of  the  orbit  the  penosteum 

tara.1  cl1^  etoin”them  loosely  in  their  situations,  becom- 

tendo  oculi,  is  about  a quai  e t . k q round  internally, 

superficial  and  deep  grt-ajj  „ the  superior  maxillary 

„here  it attached  ^^^hrymal  sac;  but  externally  it 

ttteV^d8  flattened,  and  M.  «£•  "Sfe 

lachrymal  canals ; while  t PI  , d 0f  the  groove 

thin  but  strong,  and  adheres  ‘^““^^Seric  preSnre. 
for  the  sac,  which  it  appeals  o pio  ^ . forming  a double, 

The  EmnasnES,  or  edits  are  of  each  lid  : those 

and  sometimes  a treble,  1 o\\  i stronger,  and  longer,  than 

in  the  superior  being  more driest  efternally, 
those  of  the  lower,  whi  e in  ^ Ilccoiiiit  of  the  inversion  which 

and  deficient  in  the  in  einn  „f  p,„  orbicularis  muscle  ; 

tbi.  portion  undergoes  during  look  ^ each 

they  are  also  curved,  so  • each  other  when  the  eye- 

other,  .0  prevent  their  lute, W „ to  brett  „p  the 
lids  are  accurately  closed,  lheu  pi  met 
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rays  of  light,  and  thus  protect  the  eye  from  any  sudden  glare,  as 
well  as  to  entangle,  like  a net,  any  foreign  bodies  that  might  sud- 
denly approach  and  strike  on  the  globe. 

Conjunctiva. — In  order  to  form  a correct  idea  of  this  structure, 
which  belongs  to  the  class  of  mucous  membranes,  divide  by  a trans- 
verse incision  the  external  canthus,  and  reflect  the  lids,  when  it  will 
be  seen  to  consist  of  two  portions,  the  palpebral  and  ocular.  Eble, 
however,  arranges  it  into  three,  the  dermoid,  mucous,  and  serous 
portions,  calling  that  which  lines  the  lids  the  dermoid,  being  a con- 
tinuation of  the  dermis  ; and  that  part  intermediate  between  the 
lid  and  the  globe,  mucous ; while  the  corneal  covering  he  considers  to 
be  serous  in  structure.  Commencing  at  the  margin  of  the  lower 
eyelid,  where  it  is  continuous  with  the  skin,  it  will  be  found  to  pass 
into  the  Meibomian  follicles,  and  also  into  the  puncta  ; then  lining 
the  posterior  surface  of  the  lower  lid,  it  is  reflected  from  it  on  the 
fibrous  ocular  fascia  and  sclerotic,  and  next  passes  upwards  over  the 
cornea,  forming  internally  the  plica  semilunaris,  and  caruncula ; from 
the  superior  portion  of  the  globe  it  is  reflected  forwards  on  the  upper 
lid,  forming  in  the  angle  of  reflection  the  superior  palpebral  sinus, 
fiom  which  it  is  carried  into  the  ducts  of  the  lachrymal  gland,  and 
then  descending  to  the  margin  of  the  lid,  it  again  passes  into  the 
superior  set  of  Meibomian  glands  and  puncta,  and  terminates  by 
continuity  with  the  integument.  The  conjunctiva  of  the  lids  is  thick, 
vascular  and  villous,  covered  by  squamous  and  ciliated  epithelium’ 
and  but  loosely  adherent  to  the  subjacent  parts  ; in  the  superior 
palpebral  sinus  it  is  thinner,  less  vascular,  and  exceedingly  loose, 
while  at  the  outer  side  it  has  similar  structural  characters,  but  forms 
in  this  situation  a deep  sinus,  like  the  superior  palpebral,  for  the 
purpose  of  allowing  the  rolling  of, the  globe  downwards  and  inwards 
according  to  the  usual  view,  but  really  to  permit  the  motion  in  a 
contrary  direction,  or  upwards  and  outwards.  At  the  inner  canthus 
the  semilunar  fold  is  placed  with  its  concavity  directed  outwards 
and  is  generally  said  to  be  the  rudiment  of  the  third  eyelid  in  the 
predaceous  birds,  but  it  is  certainly  placed  there  to  allow  the  rolliim 
of  the  eye  outwards.  In  some  persons,  and  particularly  those  who 
have  resided  for  a lengthened  period  in  warm  climates,  this  fold  is 
large,  lax,  and  protrudes  to  some  extent  between  the  lids  when  they 
are  opposed  At  the  internal  extremity  of  the  plica,  the  caruncula 
lachrymahs  forms  a projectmg  pea-sliaped  tubercle,  consisting  of  a 
congeries  of  mucous  follicles,  surrounded  by  conjunctiva,  small  In  the 
child,  but  gradually  increasing  with  age,  so  as  sometimes  to  project 
between  the  lids,  while  short  hairs  are  also  occasionally  visible  from 
its  surfaces.  Several  uses  have  been  ascribed  to  it- -namely  to  act  as 
a barrier  to  prevent  the  escape  of  tears  from  the  triangular  depression 
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at  the  internal  cantlius  (lacus  lachrymarura) ; to  prevent  the  accurate 
approximation  of  the  punctal  portion  of  the  lids,  so  as  to  allow  the 
tears  to  enter  those  openings  ; to  oppose  the  too  great  inversion  o 
the  lids  ; and  lastly,  to  secrete  an  additional  quantity  of  .mucus,  to 
defend  the  reservoir  from  the  saline  and  irritating  character  of  the 
tears.  The  sclerotic  portion  of  the  conjunctiva  is  pale,  but  thick, 
the  closeness  of  its  adhesion  increasing  as  it  approaches  the  cornea, 
on  which  the  epithelium  is  still  present,  but  the  anterior  elastic 
cornea,  a thin  and  perfectly  transparent  structure,  constitutes  its 
basement  membrane.  In  the  superior  and  external  part  of  tapper 
palpebral  sinus,  from  twelve  to  sixteen  small  openings  are  with  difii- 
cultv  seen,  forming  a semi-ellipse,  occasionally  appearing  as  dark 
points  (Zinn) ; these  are  the  openings  of  the  ducts  of  the  lachrym 
gland,  from  which  the  tears  are  effused  on  the  free  surface of  the 
Lbe  they  may  be  brought  more  fully  into  view  by  rubbing  the  con- 
junctiva corresponding  to  their  openings  with  any  coloured  fluid, 

inMmB^nANPFoLLicLBS.-At  the  junction  of  the  edge  with  the  po^ 
teriors  surface  of  the  lids,  numerous  small  openings  aie  seen,  from 
forty  to  fifty  in  the  upper,  and  about  thirty  in  the  lower  lid;  lyin 
between  the  conjunctiva  and  the  tarsal  cartilages  which  they  groove. 
Ettfolhcle  as  it  commences  at  the  orifice,  consists  of  asmgletube, 

, t this  bifurcates  and  sometimes  communicates  with  a similar  dn 

internal  sixth  ot  tne  nu  wv,i<*h  are  two  in  number, 

point  are  situated  the  puncta  lachrym  ’ projections,  with  a 

Le  above  and  one  * 

foramen  ill  the  centie,  look  ng  _ introduce  a piu  curved, 

the  substance  of  the  tarsal  cait  . 0 . juferior  punctum,  and 

with  it,  concavity  directed  upwards,  into  the  nde™ P 

pres,  it  inwards  towards  the  nasal  wbich 

7^  m;  each  canal  being  curved,  with  the  concavties 
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turned  towards  each  other,  and  consisting  of  a tubule  of  mucous 
membrane,  surrounded  by  a sheath  from  the  reflected  ’ layer  of  the 
tendo  oculi.  We  have  observed  that  they  as  frequently  open  into 
the  sac  by  a distinct  as  by  a common  orifice ; being  in  relation,  poste- 
riorly with  Horner’s  muscle  and  conjunctiva,  and  anteriorly  with  the 
tendo  oculi  and  orbicularis  muscle.  Raise  now  the  tendo  oculi  from 
its  attachment  to  the  superior  maxillary  bone,  and  reflect  it  out- 
wards; take  a dry  skull  for  the  examination  of  the  lachrymal  sulcus. 
This  will  assist  the  student  in  acquiring  a correct  idea  of  the  relations 
of  the  most  important  of  the  appendages  of  the  eye. 

Lachrymal  Sac. — Oval  in  shape,  and  about  three  quarters  of  an 
inch  in  length,  consisting  of  two  portions, — the  osseous  sulcus,  in 
which  it  is  lodged,  and  the  membranous  saccule.  The  osseous  portion 
is  a semi-ovoid  depression,  formed  by  the  grooved  posterior  edge  of 
the  nasal  process  of  the  superior  maxillary,  and  the  anterior  half  of 
the  lachrymal  bone ; the  anterior  margin  curved,  is  bounded  by  the 
tendo  oculi,  and  sometimes  by  a projecting  crest  of  bone,  for  its 
attachment ; posteriorly  the  edge  is  straight,  and  limited  by  the 
origin  of  Horner’s  muscle;  inferiorly  its  junction  with  the  nasal  duct 
is  indicated  by  a spur  of  the  superior  maxillary,  which  is  directed 
backwards;  while  its  superior  termination  is  marked  by  the  naso- 
frontal suture ; the  sulcus  is  deeper  below  than  above,  its  greater 
depth  in  this  situation  resulting  from  the  standing  out  of  the  maxil- 
lary bone  ; this  projection  being  sometimes  so  great  that  a knife 
passed  directly  backwards  will  fall  external  to  the  sac,  but  the  nearer 
to  the  lower  edge  of  the  tendon  the  instrument  is  introduced,  the 
more  easily  is  the  cavity  reached,  in  consequence  of  the  peculiar 
arrangement  of  the  bony  sulcus. 

Internal  Attachment  op  the  Tendo  Oculi.— Now  that  the  lids 
have  been  divided,  aDd  one  attachment  of  the  tendon  raised  and 
1 effected  outwards,  it  will  be  seen  that  this  structure  really  consists 
of  four  portions,  but  all  inseparably  united  with  each  other.  One 
layer,  thin  but  strong,  is  attached  to  the  ridge  of  the  os  unguis;  a 
second,  to  the  nasal  process  of  the  maxillary,  where  it  articulates 
with  the  frontal,  bounding  the  sac  above ; this  being  continuous  with 
the  last  by  its  posterior  edge,  and  in  front  with  the  thick  straight  ten- 
don which  is  attached  to  the  superior  maxillary  above  and  in  front  of 
the  sac ; while  the  fourth  portion  is  a continuation  of  the  latter  down- 
wards, on  the  anterior  edge  of  the  lachrymal  groove.  About  one- 
third  of  the  sac,  or  occasionally  even  less,  is  above  the  straight  ten- 
don ; this  variation,  however,  not  depending  on  the  size  of  the  latter 
but  rather  on  the  point  of  attachment  of  the  tendon  itself  to  the  bone’ 
On  laying  open  the  cavity,  the  mucous  membrane  lining  it  is  observed 
o be  reddish  and  soft,  and  adherent  to  the  bone  by  a fibrous  laye 
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while  inferioiiy  its  junction  with  the  nasal  duct  is  marked  by  a cir- 
cular fold ; but  this  is  rarely  complete,  being  merely  visible  on  the 
anterior  part,  its  appearance  in  fact  depending  on  that  osseous  spur 
before  alluded  to  in  the  description  of  the  bony  framework.  If  the 
anterior  nares  are  now  dilated  and  a probe  passed  into  the  nasal  duct, 
its  extremity  will  be  seen  projecting  beneath  the  inferior  spongy  bone, 
about  an  inch  from  the  anterior  opening,  thus  indicating  the  passage 
by  which  the  lachrymal  secretion  reaches  the  nose.  The  tears  secreted 
by  the  lachrymal  gland  are  poured  out  on  the  free  surface  of  the  glo  je 
by  the  ducts,  and  collected  in  the  chiasma  by  the  action  of  the  lids  ; 
the  fluid  passes  towards  the  internal  canthus,  urged  m that  direction  by 
the  horizontal  movement  from  without  inwards  of  the  lids,  and  also 
by  o-ravitation,  in  consequence  of  the  external  canthus  being  on  a 
plane  superior  to  the  internal ; while  the  orbicularis  muscle  or  ten- 
sor tarsi  at  one  moment  compressing  the  sac,  and  at  the  next  pro- 
ducing by  a sudden  relaxation  a tendency  to  a vacuum  within  that 
cavity,  draws  backwards  at  the  same  moment  the  puneta  into  the 
lake  of  tears,  and  thus  the  fluid  is  forced  into  the  sac  by  atmosphe 
pressure  ; its  descent  through  the  nasal  duct,  following  as  a mattei 

°fNEURVES,  and  Vessels  of  the  Lms.-The  lachrymal  nerve  sends 
a branch  to  the  upper  eyelid,  which  communicates  with  the  supia- 
trochleator  branch  of  the  frontal  forming  the  superior  tarsal  aic 
aud  a communication  between  the  infra-orbital  nerve,  and  inf i a-ti  oc  - 
faator  forms  the  inferior;  while  the  portio  dura  sends  a branch  to 
flip  muscle  but  not  to  any  other  structure.  . , 

The  Arteries,  are  the  superior,  aud  inferior  palpebral  branches  o 
the  ophthalmic,  communicating  in  the  upper  lid  with  the  frontal,  and 

supra-orbital,  and  in  narrow  slip  of 

T.h'VATDR  LaBII  SUPERIORIS  ^ 

fl  ti  22TJL  of  to  a, a of  tot  organ,  the  second  mto  to 

"P£LiL.-Above,  it  is  5to 

it  is  pale  and  subcutaneous,  while  it  lies  on  the  bone, 

^^n^^nostoil  in  forced  inspiration,  to  express 

contempt,  and  raise  the  upper  lrp.  broad  and  flat  from 

Levator  Labii  Superior*,  (P.RO™]^v  bone  above  the  iufra- 
the  orbital  margin  of  the  supenor  j-  ^ are  inserted 

orbital  hole ; the  fibres  pass  downwards,  con  0 g, 
into  the  upper  lip,  aud  orbicularis  oris. 
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Relations. — It  is  covered  by  the  orbicularis  palpebrarum,  and  the 
facial  nerve.  It  lies  on  the  levator  anguli  oris,  infra-orbital  nerve,  and 
vessels,  with  the  facial  artery,  which  afterwards  emerges  between  its 
inner  edge,  and  the  common  elevator. 

Action.— To  elevate  the  upper  lip ; and  here  it  should  be  remarked 
that  those  two  last  muscles  are  very  generally  described  as  a single 
mass. 

Pvramidalis  Nasi. — A narrow  slip,  continued  from  the  occipito- 
frontalis above,  and  inserted  into  the  aponeurosis  of  the  compressores 
nasi. 

Relations. — It  lies  on  the  dorsum  of  the  nose,  and  on  the  triangular 
cartilage,  and  is  covered  by  the  skin,  to  which  it  intimately  adheres, 
while  it  is  separated  from  its  fellow  by  a cellular  interval,  wider 
below  than  above. 

Use— To  raise  the  alse,  and  to  draw  down  the  skin  at  the  inner 
part  of  the  bi’ow,  as  well  as  to  assist  the  corrugator  supercilii  in 
expressing  anger. 

Compressor  Nasi.— Triangular  in  shape,  and  seen  by  raising  the 
levator  labii ; arises  narrow  from  the  inner  part  of  the  canine  fossa ; 
and,  passing  forwards  and  inwards,  becoming  wider  as  it  proceeds, 
terminates  in  a thin  aponeurosis,  which  is  continuous  on  the  dorsum 
of  the  nose  with  that  of  the  opposite  side. 

Relations.— It  is  covered  by  the  levator  labii,  skin,  and  lateralis 
nasi  artery;  and  lies  on  the  bone,  and  alar  cartilage. 

Use.— To  compress  the  nostril,  if  the  alie  are  projecting;  but  if 
concave,  to  dilate  the  opening. 

Depressor  Labii  Superiors  Al^que  Nasi.— To  expose  this  mus- 
cle let  the  upper  lip  be  raised,  and  the  mucous  membrane  dissected 
from  the  side  of  the  franum,  when  it  will  be  observed  arising  narrow 
from  the  myrtiform  fossa  above  the  incisor  teeth  of  the  upper  jaw  • 
the  fibres  then  radiate  from  this  point  in  a direction  upwards  and 
outwards;  the  inferior  to  be  inserted -into  the  orbicularis  oris,  the 
middle  into  the  deep  surface  of  the  lip,  and  the  superior  into  the 
aue  nasi. 

Relations.  The  upper  margin  corresponds  to  the  compressor  nasi 
and  it  is  covered  by  the  orbicularis  oris,  levator  labii  superioris  alse- 
1 que  nasi,  and  mucous  membrane,  while  it  is  supported  on  the  deep 
surface  by  the  bone.  It  is  so  intimately  connected  with  the  orbicu- 
lans  that  it  is  often  considered  as  a portion  of  that  muscle,  those  of 
opposite  sides  being  separated  by  the  fnenum,  and  a small  ascending 
branch  of  the  united  coronary,  named  the  artery  of  the  filtrum 

Action- To  depress  the  upper  lip  and  ala  of  the  nose;  while  the 
tower  fibres  may  likewise  elevate  the  lip. 
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Now  draw  the  angle  of  the  mouth  downwards  and  forwards,  and 

thus  make  tense  the  following  muscles 

Zygomaticus  Major. — Arises  fleshy  and  flat  above  the  lower  edge 
of  the  malar  bone,  but  soon  becoming  rounded,  passes  obliquely 
downwards  and  forwards,  to  be  inserted  into  the  angle  of  the  mouth. 

Relations.— It  is  covered  by  the  orbicularis  palpebrarum,  branches 

of  the  portio  dura,  with  a quantity  of  fat,  and  lies  on  the  bone,  trans- 
verse facial  artery,  and  vein,  masseter,  buccinator  muscles,  the  fat  in 
which  it  is  buried,  and  facial  vein  and  artery.  _ 

Zygomaticus  Minor.— Sometimes  wanting,  arises  from  the  upper 
part  of  the  malar  bone  above  and  in  front  of  the  major,  passes  down- 
wards and  forwards,  and  is  inserted  into  the  upper  lip  and  orbicu- 


lcii’is  oris  • • 

1 Relations.- It  lies  on  the  bone,  levator  auguli  oris,  and  facial  vein 

and  is  covered  by  the  orbicularis  palpebrarum  and  integument.  his 
muscle  is  frequently  united  at  its  origin  with  the  fibres  of  the  orbo 
cularis,  and  at  its  insertion  with  the  levator  labu  supenons,  of  which 
it  might  be  considered  an  additional  origin. 

Action. — These  muscles  draw  upwards  and  backwards  the  an0l 

of  the  mouth  and  upper  lip,  as  in  tetanus. 

Raise  the  levator  labii,  together  with  the  last  muscles,  and  expose 

^lSmuu  Oris  vel  Musculus  CANiNUS.-Arises tWnfrom 
the  canine  fossa,  external  to  the  compressor  nasi,  passes  downwards 
and  a little  backwards,  and  is  inserted  into  the  angle  of  the  “outl1’ 
and  the  orbicularis  oris,  a slip  being  often  continued  downward. 

^SS-lV^cover^  by  the  orbicularis  palpebrarum,  levator 

S 15S  t deepen  the 

Of  its  characteristic  contour  m dfXliA  aperture  and  consists  of 
Oribicularis  Oris. -Surrounds  the  oral  aperture,  au 

two  semi-elliptical  planes,  iimted  at  the  comniissur^^ 
of  unequal  thiokness  in  different  « the 

free  margin,  and  interact, ng  J end  the 

moutli,  the  superior  being U“f‘tl ,e  buccinator.  Beneath  the integu- 
inferior  with  the  upper  hlne.  immediately  below  the  nose, 

ment  of  the  filtrum,  or  that  space  of  skin  > forwards,  to 

a band  of  fibres  pass,  at  first  upwards,  and  then  turn 
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he  inserted  into  the  anterior  extremity  of  the  septum  nasi,  and  this 
might  be  separately  described  as  the  naso-labialis  muscle.  The  supe- 
rior segment  of  the  orbicularis  extends  in  depth,  from  the  septum  to 
the  free  margin  of  the  lip ; and  the  inferior,  from  the  transverse  depres- 
sion bounding  the  chin  above,  to  the  free  border  of  the  lower  lip. 

Relations.-  It  receives  the  insertions  of  the  labial,  and  angular 
muscles,  and  lies  on  the  mucous  membrane  and  coronary  arteries, 
while  it  is  covered  by  the  integument. 

Action.  To  diminish  the  oral  aperture ; assisting  also  in  prehen- 
sion, and  in  the  articulation  of  certain  consonants. 

The  Oral  Muscles,  connected  with  the  lower  jaw,  are  four  pair 
proper,  namely,  musculus  risorius  of  Santorini,  triangularis  oris, 
quadratus  menti,  and  levator  labii  inferioris,  with  one  common  to 
the  upper  and  lower  jaw,— the  buccinator. 

Musculus  Kisorius.— Consists  of  a flat  plane  of  pale  muscular 
fibre,  evidently  a portion  of  the  platysma  myoides,  arising  from 
the  masseter,  and  angle  of  the  jaw,  and  inserted  into  the  angle  of  the 
mouth  and  integument ; wide  at  its  origin,  narrow  at  its  insertion 
and  unequally  developed  in  different  individuals,  it  covers  the  lower 
portion  of  the  parotid,  the  masseter,  triangularis  oris,  facial  vein, 
artery,  and  buccinator,  and  lies  immediately  beneath  the  skin  We 
have  never  seen  this  muscle  extending  to  the  occipital  or  mastoid 

process  as  described  by  Cruveilhier,  but  have  frequently  observed 
its  total  absence. 

Action.- To  draw  downwards  and  backwards  the  angle  of  the 
mouth,  as  m laughter.  & 

J:TGLTIS.?RIS;  ?en  by  raisinS  the  risorius,  arises  thin  and 
eshy  fiom the  side  of  the  ramus  of  the  lower  jaw,  from  two  lines 

front  of  the  masseter,  as  far  forwards  as  the  mental  foramen;  the 
portions  ascend  the  anterior  upwards  and  backwards,  and  the  poste- 
ioi  ver  ica  y,  o be  inserted  thin  and  narrow  into  the  angle  of  the 
mouth  where  it  becomes  continuous  with  the  levator  anguli 
Relations.— It  lies  on  the  ramus  of  the  jaw,  the  mental  nerve 
and  artery,  which  separate  it  from  the  quadratus  menti  on  the 
buccinator  and  facial  artery  at  its  insertion,  but  at  its  ori-in  this 
vessel  is  posterior  to  it,  and  separates  it  from  the  masseter”  while 

of  l^so  int ZtZl 

Action.— To  depress  the  angle  of  the  mouth  • -m,i  if  ® D' 

lr^^rUSCUl”  C“inU9’  40  ****  *•  aPertureiu  the 

QDiDRiro8  Menti.  Somewhat  equate,  and  irately  adherent 
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to  the  skin  which  covers  it,  arises  from  the  side  of  the  body  of  the 
lower  jaw,  between  the  mental  foramen  and  symphysis  ; the  fibres 
pass  upwards  and  inwards,  and  are  inserted  into  the  half  of  t le 

10 ISariOTW.— It  is  covered  by  the  skin  and  a yellowish  fatty  tissue, 
which  sinks  between  its  fibres,  and  also  by  the  triangularis  oris, 
mental  nerve,  and  artery  ; while  it  lies  on  the  bone  and  the  levator 
of  the  lower  lip.  A small  space  always  intervenes  between  the  mus- 
cles of  opposite  sides,  in  which  can  be  felt  below,  even  t loug 

integument,  the  mental  prominence. 

Action.— To  depress  the  lip,  and  draw  it  outwards  and  downward  , 

making  it  tense  transversely. 

Levator  Labii  Inferiors,  is  seen  by  everting  and  dissecting 
the  mucous  membrane  from  the  posterior  part  of  the  lower  hp  ; but 
there  is  always  some  difficulty  in  separating  the  muscles  of  opposite 
sides  as  they  are  intimately  united  m the  middle  line  It  arises 
from  a small  depression  below  the  incisor  teeth;  and  passes  downwards 
and  forwards,  to  be  inserted  into  the  deep  surface  of  the  quadratic 

m&Relations  — It  lies  on  the  bone,  and  is  covered  by  the  quadrates 
menti  and  mucous  membrane  ; its  insertion  assisting  in  forming  the 
prominence  of  the  chin. 

Action  —To  raise  and  project  forward  the  lower  lip. 

Buccinator,  is  seen  by  removing  the  zygomaticus,  and  a quantity 
of  fat  that  lies  beneath  the  ramus  of  the  jaw  ; it  is  irregular  y q ' 

drdateral  in  figure,  consisting  of  a flat 

external  side  of  the  three  posterior  alveoli  ot  the  uppe  J , 

Where  it  joins  the 

mow  side  of  the  root  ot  he  co . 1 the  buccinator, 

mylohyoid  ridge,  giving  origin  by  its  antcnor  g , . 

” d by  its  posterior  to  the  superior  constrictor  of  ‘he  Pha^, 
from  these  attachments  the  buccinator  passes  or  |ddl  passiug 

fibres  ascending,  the  superior  descending  and  the  m ™ P ° 
horizontally  forwards ; the  superior  to  c0“  “““  with  the 

upper  segment  of  the  orbiouhms  ons ; l the. mpen^  ^ _ 

lower  ; whilst  the  middle  are  mse  e ^ and  inferior  fibres, 
a decussation  thus  taking  place  o ■ 1 

but  not  of  the  middle.  separates  it  from  the 

/tctoion.-It  - '0™edX  “mpoTaSeanterioredgeof 

ramus  of  the  jaw,  insertion  of  the  temporal, 
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the  masseter  muscle ; by  the  levator  and  depressor  anguli  oris,  zygo- 
maticus  major,  and  minor,  and  the  musculus  risorius,  the  facial  artery 
and  vein,  transverse  facial  artery,  buccal  branches  of  the  portio  dura, 
and  Steno’s  duct,  by  which  it  is  pierced  in  its  posterior  and  superior 
third  or  angle;  while  it  lies  on  the  mucous  membrane  and  buccal 
glands. 

Action. — To  draw  backwards  the  angle  of  the  mouth,  and  thus 
oppose  the  orbicularis  oris ; or  when  the  cheeks  are  distended,  to  expel 
the  air  01  fluid  which  the  mouth  may  contain.  V^lien  expelling  air 
the  action  of  the  orbicularis  may  graduate  the  column,  as  when 
playing  on  wind  instruments,  and  hence  the  name  buccinator  or 
trumpeter’s  muscle.  It  also  presses  the  food  between  the  teeth,  thus 
assisting  in  mastication  and  deglutition. 

For  the  Vessels  of  the  face,  see  Vascular  System. 

For  the  Nerves,  see  Nervous  System. 

. Gexeral  Remarks.  The  muscles  of  the  face  are  in  many  sub- 
jects but  slightly  developed;  while  in  others  they  are  well  marked 
producing  a decided  contour  of  the  more  prominent  points  of  the 
countenance.  Their  number  is  not  less  remarkable  than  the  peculiar 
association  of  their  action,  which  they  evince  diming  expression,  and 
the  various  evidences  of  mental  emotion,  which  they  display,  whether 
as  the  offspring  of  pleasing  sensations,  or  the  indication  of  painful 
impressions.  These  sudden  changes  are  in  part  volitional ; but  under 
many  circumstances  the  features  are  thrown  into  forms  exhibiting 
perfectly  the  working  of  the  innermost  thoughts,  notwithstanding 
the  most  violent  efforts  which  the  individual  may  put  in  action  in 
order  to  control  them.  Habit  exercises  a considerable  influence  on 
their  action;  and  the  frequent  repetition  of  the  same  expression  may 

™MTT„TvCOn‘°Ur’  M'?USh  “'e  se“sati“  'vMch 

finished,  in  this  way  producing  those  striking  alterations  of  the 
features,  which  continue  as  the  outward  signs  of  those  deep  mental 
operations  that  mark  the  dissimilarity  of  man  from  all  other  animals 
Independent,  however,  of  expression,  their  action  is  important  as 
the  regulators  of  the  several  openings  with  which  they  are  connected 
a-s  the  eye,  nose  and  mouth;  but  as  the  action  of  each  has  been 
described  with  its  anatomy,  we  will  avoid  any  further  al  usion 
to  the  subject,  referring  the  student  to  the  work  of  Sir  C Bell 
Expression. 
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the  external  and  internal  ptemtoids  which  w?2ni  ’ tempora1'  “d 
describe  in  order  as  enumerated  now  Pr»«'d 
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Masseter.— Quadrilateral  in  shape,  tendinous  above,  thick  and 
fleshy  below,  covers  the  external  side  of  the  ramus  of  the  lower  jaw, 
aud  con^ts  of  three  portions,  which  should  be  examined  successively 
The  first  or  superficial  or  anterior  portion,  arises  thick  and  tendino 

from  the  lower  edge  of  the  malar  bone  and  its  apophysary • tubercle , 
as  weU  LTom  the  zygomatic  arch  of  the  temporal  to  within  half- 

“lt  ite  co„rse,  it  then  becomes  fleshy,  mJ,  passing  downwards 
and  bimkwards*  is  inserted  into  the  ertemal  side  of  the  menus  and 
, f tl  „ iaw  To  examine  the  second  or  posterior  poition, 

Mlt  i exposed  by  raising  the  anterior  portion  ; this  may  be  done 

trmrbLTrth^^orb»fev?own  a,  the  angle.  The  third, 
:Xi  o~rse  portion,  can  only  be  exceed  by  removing 

*•  in™* 

internal  of  the  coronoid  process  of  the  lower  ; 

to  be  inserted  into  t ^ the  inaertion  of  the  temporal  muscle. 
]aw  where  it  f ^ the  parotid,  Steno's  duct,  the  trans-  . 

-T'terv  and  veins  branches  of  the  portio  dura,  p^ysma, 
verse  facial  artery,  a ^ orMaris  paJpebrarum  and  the 

and  fascia,  mf  . „ii  ^art  0f  the  posterior  portion  I 

ty gontations  “XieXXtLXlation!  while  it  lies  on 
superficial  immediately  f < { ^ tem  „i,  masseteric  nerve 

the  ramus  of  the  ] aw,  tne  and  buccinator.  When  a trans- 

and  artery,  external  ^ tendinoua  origin  is  observed  j 

c"dthroeugh  the  fibres/forming  in  fact  sept.,  and  divid-  . 

of  its  fibres  being  inserted  at  i ig  g anterior  fibres 

acts.  As  a whole,  it  raises  the  while  the  posterior 

act  alone,  they  elevate  «id  draw  it  t nrw^s ^ 
elevate  and  draw  it  backwards  thus  of  tbe  j:UV. 

S"thimothPK?ddy  X.  these  muscles  assist  in  dislocating 
thTtenTiLronan 

shape,  attached  above  t hone,  and  below  inclosuig  tin? 

— ■ - *"  « - **“1 
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iu  strength  and  density,  and  separated  by  a small  quantity  of  fat,  the 
zygoma,  the  middle  branch  of  the  temporal  artery,  and  a twig  of  the 
orbital  division  of  the  superior  maxillary  nerve.  The  superficial 
layer  is  strong,  with  interlacing  fibres ; the  deep,  weaker,  but  inti- 
mately adherent  to  the  muscular  fibres  beneath,  which  it  retains  in 
the  proper  position  during  their  contraction.  The  aponeurosis  hav- 
ing been  examined  may  now  be  raised,  at  the  same  time  carefully 
dissecting  off  the  masseter  from  the  ramus  of  the  jaw ; but  as  yet  it 
is  unnecessary  to  interfere  with  the  zygomatic  arch. 

Temporal  Muscle. — Fan-shaped  or  triangular,  broad  and  fleshy 
above,  narrow  and  tendinous  below ; arises  from  the  fascia  which 
covers  it,  from  all  the  temporal  fossa  and  inner  surface  of  the  zygoma, 
and  by  short  fibres  from  the  crest  on  the  great  wing  of  the  sphenoid 
bone  above  the  origin  of  the  external  pterygoid.  The  anterior  fibres  pass 
downwards  and  backwards,  the  middle  vertically,  the  posterior  almost 
horizontally  forwards,  gliding  over  the  trochlear  origin  of  the  zygoma, 
but  beneath  the  arch  itself,  and  the  sphenoidal,  forwards  and  outwards, 
becoming  all  attached  to  the  surfaces  and  edges  of  a triangular  flat 
tendon,  similar  in  figure  to  the  muscle,  between  the  layers  of  which 
it  is  seen  commencing  about  an  inch  superior  to  the  arch.  This  ten- 
don is  composed  at  its  commencement  of  flat  bands  or  fasciculi,  which 
are  loosely  connected  with  each  other  above,  but  are  fused  into  a dense 
fibrous  mass  below,  that  ultimately  splits  to  embrace  the  coronoid 


process  of  the  inferior  maxillary  bone,  into  which  it  is  firmly  in- 
serted. 

Relations.— It  is  covered  by  the  skin,  superficial  fascia,  temporal 
artery  and  its  branches,  attrahens  and  attollens  aurem  muscles, 
temporo-auricular  nerve,  with  the  temporal  branches  of  the  portio 
dura,  and  temporal  branch  of  superior  maxillary ; also  by  a layer  of 
the  epicranial  aponeurosis,  the  temporal  fascia,  zygoma,  and  masseter. 
To  examine  the  deep  relations,  it  will  be  necessary  to  saw  across  the 
zygoma,  and  carefully  dissect  down  the  muscle  from  above,  when  it 
will  be  seen  to  lie  on  the  bone,  the  deep  temporal  vessels  and  nerves 
a deep  layer  of  fascia,  external  pterygoid,  from  which  it  is  separated 
by  the  internal  maxillary  artery ; also  on  the  buccinator,  with  the 
intervention  of  a large  quantity  of  fat,  that  likewise  separates  it  from 
the  pterygo-maxillary  ligament.  It  may  now  be  observed,  that  the 
greater  portion  of  the  fleshy  fibres  are  situated  on  the  internal  side 
of  the  tendon,  where  they  are  continued  down  nearly  as  far  as  the  upper 
third  of  the  ramus  of  the  jaw,  but  those  on  the  external  terminate 
above  the  coronoid  process.  A bursa  is  interposed  between  the 
posterior  fibres  and  the  trochlea  of  the  zygoma;  while  the  middle 
temporal  artery,  and  the  temporal  branch  of  the  superior  maxillary 
nerve,  pierce  the  fleshy  fibres  of  the  muscle. 


MUSCLES  OF  THE  FACE. 


198 


Action. — To  elevate  the  lower  jaw,  by  acting  on  the  vertical  ramus 
from  behind,  as  on  a bell-crank.  It  is  generally  thought  that  the 
anterior  and  posterior  fibres  will  draw  the  bone,  each  in  their  respec- 
tive directions,  and  that  the  posterior  can  also  antagonize  the  external 
pterygoid,  and  avert  dislocation ; but  we  believe  that  it  can  only  act 
in  its  totality  as  an  elevator  in  simple  vertical  movements, —a  circum- 
stance rendered  more  probable  by  its  greater  development  m the 
carnivora.  Its  contractile  energy  must  be  subject  to  much  variation, 
for  although  of  average  size  it  is  often  seen  pale  and  weak,  with  a 
o-reat  predominance  of  the  tendinous  over  the  fleshy  structure ; neither 
can  the  thickness  of  the  muscle  be  estimated  correct  y from  external 
evidences,— for  in  those  subjects  where  the  temporal  region,  before 
dissection,  presented  a marked  concavity,  we  have  found  it  to  be 
above  the  ordinary  thickness,  this  deceptive  appearance  seeming 
depend  on  the  depth  of  the  bony  fossa  m which  it  was  container 
At  this  stage  of  the  dissection,  the  brain  should  be  removed  for 
future  examination;  but  the  dura  mater,  siriuses,  and  orbit,  mav 
now  be  dissected  with  much  advantage,  for  which  see  Anatomy  of 

TH?h^ PTEKYOorMuscLES  are  situated  deeply  beneath  the  ramus 
of  the  jaw,  and  are  with  difficulty  exposed  in  the  present  stage  of  the 
dissection  Strictly  speaking,  their  examination  should  be  deferred 
to  a future  period,  but  should  it  be  the  wish  of  the  student  to  obtain 
a ,ie»  of  them  at  or.ce,  the  following  course  must  be  pursneci : the 
, 1.1,1  be  removed,  together  with  the  parotid  gland,  and 

^should  bypassed  fro°n,  the  centre  of  the  sigmoid  notch 

foramen  when  * *%he  coronoid  process  will,  as  the 

slight  blow  previously  cut,  enable  the  dissector  to  throw 

zygoma  had  been  p y temporal  muscle 

the  detached  P»r ion  ^ » »m^sable,  always'  be  defer  the 
attached  to  it  B ^ the  dissection  of  the  pharynx  is 

Stfr— d,  when  a more  perfect  view  of  their  relations 

and  apex  behind , lyme  1U  ‘ ° flares  from  the  outer  surface  of 
the  jaw;  arises  by  slior tend in  mi triwigulnr  proce- 
the  external  pterygoid  plate,  as  1 t wiu<T  0f  tliesphe- 

of  the  palate  bone,  and  from  e cles  anterior  prolongation 
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wards  and  a little  outwards,  and  terminates  in  a round  tendon,  which 
is  inserted  into  an  oval  depression  on  the  anterior  and  inner  side  of  the 
neck  of  the  lower  jaw  ; and,  by  short  fibres  that  pierce  the  capsular 
ligament,  into  the  interarticular  fibro-cartilage,  and  the  inferior 
synovial  sac. 

Relations. — It  corresponds  above  to  the  bone,  which  is  generally 
hollowed  for  its  reception,  its  tendons  sometimes  grooving  the  trans- 
verse root  of  the  zygoma,  near  the  internal  extremity ; while  it  is  in 
contact  below  with  the  internal  maxillary  artery  and  vein,  a portion 
of  the  parotid,  the  dental,  and  gustatory  nerves,  and  the  internal 
lateral  ligament,  all  of  which  pass  through  the  pterygoid  space,  and 
consequently  lie  inferior  to  it ; externally,  it  is  covered  by  the  ramus 
of  the  jaw,  insertion  of  the  temporal  muscle,  the  masseter  at  the 
sigmoid  notch,  internal  maxillary  artery  and  vein,  the  capsular  liga- 
ment, and  neck  of  the  jaw ; internally  it  corresponds  to  the  external 
pterygoid  plate,  which  separates  it  from  the  internal  pterygoid,  be- 
hind which  it  is  in  contact  with  its  posterior  fibres,  to  the  inferior 
maxillary  nerve,  with  its  dental,  gustatory,  and  temporo-auricular 
branches  and  otic  ganglion,  internal  lateral  ligament,  and  middle 
meningeal  artery.  The  depth  of  the  zygomatic  fossa  influences  in  a 
great  measure  the  size  of  the  muscle,  it  being  much  larger  where 
the  pterygoid  plate  is  concave  externally,  or  where  the  crest  of  the 
sphenoid  stands  out  boldly,  or  approximates  to  the  zygomatic  arch. 
The  pterygoid  and  sphenoidal  attachments  of  the  muscle,  are  sepa- 
rated by  the  internal  maxillary  artery ; and  it  is  also  perforated  by 
branches  of  that  artery,  and  the  inferior  maxillary  nerve,  as  will  be 
hereafter  described  in  their  proper  places. 

Actions.  To  draw  forwards  the  lower  jaw,  and  at  the  same  time 
to  pull  in  a similar  direction  the  interarticular  cartilage,  so  as  to 
adapt  the  articular  eminence  to  the  condyle.  When  the  jaw  is  de- 
pressed, this  muscle  is  an  active  agent  in  tlie  production  of  dislocation 
of  the  condyle,  if  assisted  by  the  muscles  that  depress  the  chin  ■ 
and  after  the  displacement  of  the  bone  has  taken  place,  it  is  in  a 
state  of  tonic  contraction,  and  certainly  not  of  relaxation,  as  stated 
by  Nclaton.  The  production  of  an  artificial  dislocation  in  the  dead 
subject,  and  an  accurate  examination  of  all  the  muscles  in  its  vicinity 
has  satisfied  us  of  the  correctness  of  Sir  A.  Cooper’s  views  on  this 
subject. 

Pterygoideus  Internus,  oval  in  shape,  and  lying  internal  to  the 
last,  arises  by  tendinous  fibres  from  the  internal  side  of  the  external 
pterygoid  plate,  and  from  the  pterygoid  process  of  the  palate  bone  • 
it  passes  downwards,  backwards,  and  outwards,  becoming  broad  and 
more  fleshy,  and  is  inserted  into  the  internal  side  of  the  angle  of  the 
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Relations. — Externally,  it  corresponds  to  the  external  pterygoid 
plate,  external  pterygoid  muscle,  gustatory  and  chorda-tympani 
nerves,  internal  lateral  ligament,  which  separates  it  from  the  inferior 
dental  artery  and  nerve,  internal  maxillary  vessels,  and  a small  pro- 
cess of  the  parotid  gland  ; and  internally,  to  the  tensor  palati,  from 
which  it  is  separated  by  a dense  process  of  the  pharyngeal  aponeu- 
rosis, superior  constrictor,  tonsil,  from  which  it  is  separated  below 
by  the  pterygo-pharyngeal  space,  to  the  stylo-glossus  muscle,  stylo- 
maxillary ligament,  tonsillitic  and  facial  arteries,  and  the  submaxillary 
gland.  The  anterior  edge,  is  in  relation  with,  from  below  upwards, 
the  mylo-hyoid  branch  of  the  inferior  dental  nerve,  mylo-hyoid 
attachment  of  the  superior  constrictor,  pterygo-maxillary  ligament, 
and  the  fossa  of  that  name  ; while  the  posterior  corresponds,  above 
to  the  inferior  maxillary  nerve  and  otic  ganglion,  the  dental,  gusta- 
tory, and  chorda-tympani  nerves,  and  a portion  of  the  parotid,  with 
the  internal  lateral  ligament.  Its  origin  consists  of  a strong  tendon, 
continued  on  its  inner  aspect,  not  very  dissimilar  to  the  masseter  ; 
and  the  posterior  edge  is  thinner  than  the  anterior,  while  it  is  also 
thicker  above  than  below. 

Action.— To  elevate  the  jaw,  and  also  throw  it  forwards— an  effect 
greatly  increased  by  the  muscle  being  inserted  at  a right  angle  to  its 
lever  ; it  assists  both  the  masseter,  and  external  pterygoid  muscles 
in  their  different  actions  on  the  bone. 

Glands,  may  be  defined  as  organs  for  the  purpose  of  eliminating 
from  the  blood  mass  effete  materials,  which  if  suffered  to  remain  in 
the  system,  would  exercise  an  injurious  influence  on  its  several  com- 
ponent parts ; while  they  serve  also  to  promote  the  more  perfect  per- 
formance of  the  requisite  functions  of  assimilation  and  absorption.  B\ 
dividing  this  system  into  the  conglomerate,  conglobate,  follicular, 
and  lymphatico- vascular  glands,  we  adopt  a division  founded  on 
anatomical  characters  that  can  be  recognized  without  difficulty,  as 
under  the  first,  the  salivary  and  lachrymal  glands,  mamma;,  pancreas, 
liver  and  kidneys,  may  be  classed.  The  lymphatics,  a particular 
description  of  which  will  be  found  in  the  absorbent  system,  are  the 
only  representatives  of  the  second  ; while  the  third  class  includes 
those  glands  which  are  spread  over  the  mucous  surfaces,  and  are 
more  or  less  simple,  being  devoid  of  a ramified,  secreting,  tubular 
system,  such  as  the  buccal,  labial,  tonsillitic,  Brunnenan.  lhe  fourth 
are  principally  composed  of  a vascular  structure,  without  a proper 
efferent  duct,  and  are  variable  in  size,  in  contour,  and  even  in  per- 
sistency, as  for  instance  the  spleen,  suprarenal  capsules,  thymus,  am 
thyroid  glands ; but  at  present  it  will  be  better  to  limit  our  remarks 

to  the  salivary  system  only.  _ . . . 

The  salivary  glands  are  disposed  in  three  pairs,  in  the  inline  ia 
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vicinity  of  tlie  lower  jaw,  each  communicating  independently  with 
the  buccal  cavity.  Of  the  three,  the  parotid  is  the  largest,  the  sub- 
maxillary is  intermediate  in  size,  and  the  sublingual  the  smallest ; 
but  although  they  may  differ  in  size  and  position,  still  they  possess 
many  well-marked  characters  common  to  all,  as  for  example,  each  is 
related  structurally  to  a large  vessel,  and  occupies  such  a situation 
that  an  almost  continual  pressure  is  the  result  of  the  natural  motions 


of  the  lower  jaw,  while  each  in  structure,  again,  presents  a uniform 
friability,  and  each  possesses  an  efferent  duct,  emanating  from  it,  and 
forming  a communication  with  the  mucous  cavities  ; they  are  also 
similarly  developed  from  the  mucous  layer  of  the  germinal  membrane, 
and  are  devoid  of  any  proper  capsule,  save  that  which  is  derived  from 
the  fascial  investments  in  the  neighbourhood.  It  is  extremely  diffi- 
cult to  determine  their  ultimate  structure  without  careful  preparation ; 
but  it  would  appear  that  the  ducts  commence  by  oval  granular  fol- 
licles, that  constitute  the  parenchymatous  tissue  of  the  glands,  and 
that  these  are  again  collected  into  lobules,  from  which  a short  tube 
sometimes  recognized  with  difficulty,  passes  to  join  the  common 
efferent  duct,  the  latter  from  their  number  conferring  on  the  tubular 
structure  a kind  of  arborescent  appearance.  The  lobules  are  enclosed 
by  sepimenta  of  the  investing  fascia,  and  the  capillaries  ramify  in 
the  interlobular  spaces,  while  the  whole  system  of  tubes  is  lined  by 
a continuation  of  the  mucous  membrane  of  the  mouth  ; the  epithe- 
lium being  squamous  in  the  larger,  but  in  the  ultimate  ramifications 
a granular  layer  supplying  its  place.  Numerous  branches,  both  of  the 
sympathetic  and  cerebro-spinal  nerves,  can  be  traced  into  those 
g ands,  which  are  actively  engaged  in  the  secretion  of  the  salivary 
fluid  which  varies  m quantity  from  15  to  24  ounces  in  the  twenty- 
our  hours  and  which  is  a clear  transparent  fluid,  with  an  alkaline 
re-action  when  not  overcharged  with  mucus,  which  is  acid,  and  con- 
sequently may  alter  or  neutralize  the  re-action  of  the  saliva  It 
consis  s of  water  a peculiar  animal  matter  named  ptyaline  micus 
epithelium,  and  the  granules  of  the  secretinn surface-  J j?  ?’ 
and  lactates  of  potash  and  soda,  phosphate  and  silicate  of  lime^oda 
in  combination  with  mucus,  and  a peculiar  nrineirUo  i i me>  socla 

Which  give,  to  the  saliva  ihe 

With  a persalt  of  iron.  Its  uses  are  various  but not , T 
ance  which  the  quantity  of  the  secretion  would  seem  to 
amongst  the  most  obvious  may  be  enumeS^^TSe 

sense  of  taste,  to  stimulate  the  stomach  to  . ...  , 

the  superabundant  gastric  juice,  to  assist  in  tl  1 f a,G1<ltP  of 
modulation  of  sound,  and,  lastly,  to  act  chemicallv  nn'th^^T  ^ 
aliments,  by  converting  them  into  sugar  * 6 aceous 

Parotid  Gland,  occupies  a deep  recess  between  the  posterior  edge 
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of  the  ramus  of  the  jaw  and  the  anterior  margin  of  the  mastoid 
process  and  sterno-mastoid  muscle,  its  salient  outline  being  easily 
distinguishable  in  the  living  subj  ect.  The  space,  however,  undergoes 
considerable  variations  in  size,  produced  firstly  by  the  position  o 
the  head,  and  secondly,  by  the  movements  of  the  lower  jaw  ; thus 
if  the  head  is  depressed  so. as  to  approximate  the  chm  to  the  sternum, 
the  ramus  of  the  jaw  glides  backwards  over  the  sterno-mastoid 
muscle,  almost  obliterating  the  recess  inferiorly,  whilst  its  greatest 
degree  of  magnitude  is  attained  by  throwing  the  head  backwards 
and  advancing  the  chin.  Again,  when  the  lower  maxilla  is  depresse 
to  its  utmost,  the  angle  passes  backwards,  covering  the  space  almost 
completely  inferiorly  ; but  during  this  movement  the  upper  part  is 
increased  in  a relative  proportion  by  the  gliding  forwards  of  1 1 
condyle.  In  the  old  edentulous  subject,  and  m the  infant*  the  space 
is  large,  owing  to  the  absence  of  the  angle,  but  with  the  subsequent 
development  of  the  teeth,  it  gradually  diminishes  The  skin  m this 
region  is  thin,  fine,  and  loosely  attached  to  the  subjacent  parts,  and 
on  raising  it  some  fibres  of  the  platysma  are  seen,  frequently  fonmng 
a stron-,  flat,  muscular  plane,  passing  from  the  ramus  of  the  jaw  to 
the  angle  of  the  mouth  (musculus  risonus) ; while  through  these 
fibres  may  also  be  observed  the  anterior  branch  of  the  aunculan 
magnus  nerve,  imbedded  in  the  substance  of  the  fascia,  which  consti- 

t.ntes  the  next  covering  of  the  ghuicl.  # 

Fascial  Investment.- This  is  derived  from  the  cervical  region 
and  consists  of  a strong  layer,  which  not  only  serves  to > confine  the 
gland  to  its  anatomical  region,  but  also  sends  septa  into  itsstructuie, 
connecting  as  well  as  isolating  its  lobules  from  each  other.  Thm 
fascia  is  attached  superiorly  to  the  zygoma,  posteriorly  to  the  mastoid 
process  cartilage  of  the  ear,  and  tendinous  anterior  edge  of  the 
sterno-mastoid  muscle  ; but  anteriorly,  while  one  portion  passes 
backwards  over  the  gland  to  become  continuous  with  those  just 
enumerated,  the  other  dips  beneath  its  edge  separating  it  from  the 
masseter,  and  afterwards,  passing  deep  to  be  coveted _wit^  ^ 
following,  viz.-to  the  styloid  process  and  internal  side  of  the  ramus, 
together^ with  the  angle  of  the  lower  jaw,  where  it  forms  the  sty  o- 
maxillary  ligament,  and  ascending  from  that  point  is  attached  to  the 
vamnal  process  above,  becoming  continuous  with  the  mteraal  latera 
ligament  anteriorly.  Thus,  the  parotid  is  enclosed  in  a fibi  ous  pouch 
with  a well-marked  outline,  that  precludes  the  escape  of  pm  ulen 
depots  in  several  directions;  the  diffusion  is  prevented  from  passing 

tw.ris  app-W  i"  °f  U'«  T S Jtebt?he 

and  a similar  impediment  exists  to  its  proo^<to«  ba<*w»ds^to 
continuity  of  the  two  layers  at  the  anterior  edge  of  the  sterno 
it  is  eircumserihed  below  by  the  pouch  formed  by  the 
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separation  of  the  superficial  and  deep  cervical  fasciae,  as  they  are 
attached  to  the  stylo-maxillary  ligament,  and  above  by  the  intimate 
junction  of  the  fascia  to  the  zygoma  and  vaginal  process.  It  con- 
sequently seeks  the  nearest  and  least  resisting  outlet,  and  this  is 
afforded  by  the  fissures  of  Santorini  in  the  cartilaginous  meatus  of 
the  external  ear,  through  which  it  ulcerates  its  way  and  freely 
escapes.  In  this  capsule,  however,  certain  openings  exist,  through 
which  parts  enter  and  leave  the  gland,  but  these  will  more  properly 
be  submitted  to  examination  when  the  deeper  structures  come  under 
consideration. 


The  parotid  is  somewhat  square  on  its  superficial  surface,  but  often 
with  a caudate  prolongation  inferiorly,  and  a similar  expansion 
superiorly  in  the  vicinity  of  the  duct.  The  following  are  its 
boundaries  .-—superiorly  the  zygoma,  inferiorly  a line  drawn  from 
the  angle  of  the  jaw  to  the  sterno-mastoid  muscle,  one  inch,  and 
sometimes  more,  below  its  insertion ; posteriorly  the  cartilage  of 
the  ear,  the  mastoid  process,  sterno-mastoid,  and  digastric  muscles  ; 
and  anteriorly  the  ramusof  the  jaw  and  the  masseter  muscle,  of  which 
it  overlaps  the  posterior  third.  From  the  superior  anterior  angle  of 
the  gland  arises  Steno’s  duct,  which  is  about  the  size  of  a goosequill 
and  an  inch  and  a half  in  length,  formed  by  the  confluence  of  the 
efferent  tubes  of  the  lobules  ; it  passes  forwards  over  the  tendinous 
portion  of  the  masseter,  half-an-inch  below  the  rzygoma,  and  at  the 
buccinator  becomes  involved  in  a quantity  of  fat,  into  which  it  dips 
backwards,  piercing  the  superior  posterior  angle  of  the  latter  muscle 
directly,  and  then  proceeding  between  the  muscular  fibres  and  the 
mucous  membrane  of  the  mouth  for  some  distance,  it  perforates  the 
latter  also,  opposite  the  second  superior  molar  tooth,  and  below  the 
reflection  of  the  mucous  membrane  from  the  cheek  to  the  gums.  This 
duct,  immediately  after  its  origin,  pierces  the  fascial  capsule,  a pro- 
cess of  which  is  prolonged  on  its  surface  ; beneath  which,  is  a dense 
fibrous  layer,  of  a white  and  glistening  appearance,  that  preserves 
the  figure  and  gives  resistance  to  the  tube,  while  internally  it  is  lined 
by  a pale  mucous  membrane,  continuous  with  that  of  the  mouth 
Surrounding  the  duct,  just  as  it  pierces  the  buccinator,  are  from 
three  to  five  small  granular  bodies,  communicating  with  its  cavity 
by  short  efferent  tubes,  and  it  is  difficult  to  say  whether  these  are 
naked  buccal  glands,  or  are  the  earliest  developed  portion  of  the 
parotid  ; but  on  a plane  deeper  than  these,  the  duct  loses  its  fibrous 
coat  and  is  then  merely  a mucous  tubule  to  its  termination.  Above 
the  duct  a distinct  portion  of  glandular  structure  is  sometimes  present 
named  socia  parotidis— its  ducts  communicating  with  that  of  Steno’ 

to  te?eVer+wTDg  Separately  int0  the  mouth  ; and  we  are  inclined 
to  believe  that  this  process  is  a subsequent  development  of  the  aland 
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as  we  never  could  succeed  in  detecting  its  existence  in  the  foetus  or 
infant.  Immediately  above  the  duct  are  the  transverse  facial  artery 
and  vein,  with  the  socia  parotidis,  when  it  exists,  and  the  temporo 
facial  branches  of  the  portio  dura  nerve;  below  it  a few  masseteric 
branches  from  the  external  carotid,  while  it  is  covered  by  integument, 
platysma,  fascia,  fat,  and  the  zygomaticus  major  muscle.  A trans- 
verse section,  mav  now  be  made  through  the  duct,  m order  to  examine 
its  coats ; these  appear  to  be  of  great  thickness,  and  the  central  cavity 
ao  wonderfully  small,  that  we  have  sometimes  experienced  great 
difficulty  when  trying  to  introduce  the  pipe  of  a mercurial  apparatus 
into  its  orifice,  at  the  anterior  edge  of  the  masseter.  For  many  aw?r 
cal  purposes  it  is  also  essentially  requisite  to  be  acquanited  with 

Erection  and  course  of  the  duct,  and  after  many  observations  and 

comparisons  of  the  several  methods  which  have  bcen  suggeste^  v e 
H • I that  half-an-inch  below  the  apophysary  tubercle  of  the  mal 
W anfzygomTtic  arch  indicates  its  position  correctly ; hough  m 
those  cases  where  no  distortion  of  the  parts  has  occurred  from  tu 

temporal  bone,  and  i.  related  anteriorly  to j to  tbe 
the  lower  jaw,  behind  to Oh,  ^ mJ 

vaginal  process,  and.  abov  . '’jnJ’arterv  runs  upwards  through 
laxator  tympam  tendon , 1 • wpKis  outwards  to 

it,  as  well  as  the  temporo-auncular ^nerve,  m ac(jompaaies  in 

reach  the  back  part  of  the  emiwra  cesS;  js  small  in  the 

the  remainder  of  its  course.  T g essua  auditorius  not 

foetus  and  infant,  in  consequenc  disappearance  of 

being  fully  developed,  ^^^WtJards,  causes 

the  teeth,  when  the  condyle  o , J > * , The  maxillary 

by  its  pressure  atrophy  of  the  g am  u * ;te  sidea  0f  the  same 

portion  may  differ  greatly  m size,  eve  ^ inwards  between  the  in- 
subject; caudate  and  prolong  , j>  iutothe  pterygoid  space, 

temal  lateral  ligament  and  ramus  the ’inferior  maxillary  nerve, 

where  it  is  stated  to  be  in  contac  ■ external  pterygoid 

but  incorrectly,  for  it 

muscle,  but  it  is  in  direct  relation  alluded  to,  the  caudate 

In  its  course  forwards  to  reach  the  jpacealtadea  aud 

prolongation,  corresponds  externally  ' dental  and  gustatory 

the  inferior  dental  artery,  and  internally  to  the  benu  8 
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nerves,  to  the  internal  lateral  ligament,  to  the  pterygoid  muscles, 
and  to  the  internal  maxillary  artery.  It  has  been  mentioned  that 
this  process  may  vary  in  size,  but  sometimes  it  may  be  even  absent 
altogether ; in  this  latter  case  either  a simple  lobule  of  fat  supplies 
its  place,  or  a mere  vertical  sulcus  in  the  gland,  corresponding  to  the 
• ramus  of  the  jaw,  signifies  the  only  attempt  that  has  been  made 
at  the  formation  of  this  process. 

The  styloid  process  of  the  parotid  lies  in  a triangular  recess, 
bounded  behind  by  the  posterior  belly  of  the  digastric ; internally 
and  anteriorly  by  the  stylo-maxillary  ligament  and  styloid  process ; 
and  on  raising  it  from  its  deep  relations  the  external  carotid  is  seen 
perforating  the  stylo-maxillary  ligament,  and  entering  the  substance 
of  the  gland.  If  the  finger  be  now  passed  deep  into  the  space,  the 
internal  carotid  may  be  felt,  and  also  the  styloid  process ; but 
although  the  glandular  structure  lies  over  the  artery,  internal  jugular 
vein,  and  the  eighth,  ninth,  and  sympathetic  nerves,  it  never  can  be 
in  contact  with  them,  as  there  does  not  exist  any  opening  in  the 
capsule,  at  any  part  of  its  deep  surface,  to  allow  the  gland  to  reach 
the  vessels  above-mentioned.  This  portion  contains  generally  three 
lymphatic  glands,  sometimes  only  one,  and  as  these  may  be  subject 
to  chronic  enlargement,  coincident  with  that  change  a consequent 
absorption  of  the  parotid  structure  is  invariably  the  result.  Atten- 
tion should  now  be  directed  to  the  parts  lying  in  the  gland,  and  first 
on  the  surface  is  seen  the  auricularis  magnus  nerve,  a branch  of  the 
cervical  plexus,  ascending  on  the  fascia,  and  dividing  into  an  auri- 
cular and  facial  branch,  which  are  both  tegumentary,  while  descend- 
ing in  front  of  the  tragus,  on  the  horizontal  root  of  the  zygoma  is 
observed  the  temporal  vein,  lying  superficial  and  anterior  to  its 
corresponding  artery,  and  formed  above  the  zygomatic  arch  by  the 
confluence  of  the  anterior  middle,  and  posterior  temporal  veins ; 
below  the  zygoma  it  receives  the  transverse  facial,  and  becomes  the 
temporo-facial  vein ; about  half  an  inch  below  the  condyle  of  the 
lower  jaw  it  is  joined  by  the  internal  maxillary  vein,  and  then 
receives  the  name  of  teinporo-maxillary,  which  accompanies  the  ex- 
ternal carotid  in  the  gland,  but  separated  from  it  by  the  portio  dura, 
until  arriving  at  the  angle  of  the  jaw  it  receives  the  posterior  auris, 
and  sometimes  the  occipital,  and  then  becomes  external  jugular  in 
the  inferior  lobe  of  the  gland.  By  now  dissecting  deeply  in  front  of 
the  mastoid  process,  the  facial  nerve  will  be  seen  passing  at  first 
downwards,  then  turning  forwards  and  upwards,  being  deeply  situ- 
ated behind,  but  quite  superficial  at  its  exit  from  the  gland,  giving 
off  between  the  latter  and  the  stylo-mastoid  foramen,  three  small 
filaments  called  from  their  destination-posterior  auricular  to  the 
muscle  of  the  ear,  and  digastricand  stylohyoid  branches  to  the  muscles 
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of  the  same  names ; it  then  divides  into  two  branches,— temporo-facial 
and  cervico-facial,  and  these  communicating  in  their  diverging  course 
through  the  gland,  form  the  pes  anserinus,  or  parotidean  plexus ; 
deeper  than  this  is  seen  the  external  carotid,  coursing  upwards, 
between  the  anterior  edge  of  the  sterno-mastoid  and  the  ramus  of 
the  jaw,  being  situated  very  deeply  below,  but  becoming  more 
superficial  about  half  an  inch  inferior  to  the  condyle,  where  it 

divides  into  the  temporal,  internal  maxillary,  and  transverse  facial 

branches,  having  previously  thrown  off  another  small  artery  in  the 
lower  part  of  the  gland,— the  posterior  auris,  that  runs  upwards 
and  backwards  to  reach  the  ear.  For  each  of  those  parts  it  is 
obvious  that  there  must  be  apertures  in  the  fibrous  capsule  of  the 
eland,  to  admit  of  their  ingress  or  egress,  but  in  all  cases  the  fascia 
is  prolonged  on  the  part  as  it  enters  or  leaves,  and  thus  it  still  re- 
mains perfect  as  an  impervious  saccule.  The  gland  may  now  be 
dissected  up  from  below,  and  the  deep  layer  of  the  capsule  removed, 
when  the  lingual,  spinal-accessory,  glosso-pharyngeal,  pneumogasti  ic, 
and  sympathetic  nerves,  with  the  internal  carotid,  and  jugular  vein, 
will  become  visible. 


THE  MUSCLES  OF  THE  NECK. 

The  neck,  may  be  divided  into  the  anterior  and  posterior  cervical 
regions,  the  former  consisting  of  all  that  space  which  is  me  uded 
between  the  ramus  of  the  jaw,  and  a line  drawn  from  the  angle  to  the 
„2oS  “cess  above  ; bounded  by  the  clavicles  and  mterclavrcular 
lirr-iment  below,  and  behind  on  either  side,  by  the  anterior  margins 
of  the  trapezii  muscles.  This  space  is  unequally  concave  at  either 

side  of  thePmiddle  line,  but  presents  many  well-marked  prominences 
n Le  lat  e“situation  these  can  only  be  properly  understood  when 
the  student  has  dissected  the  pants,  and -7  o£  th«a 

will,  therefore,  be  avoided  for  the  present,  until  the  la.  > » 

~ 5 » 

block,  and  the  head  allowed  to  droop  downward,  am 
then  secured  to  one  side  by  hooks,  so  as  to 

meat ; an  incision  should  now  be  made  from  the  oh an  to  the  sMU  , 
another  backward,  from  the  symphysis,  al™>8 ^ tu 
as  far  as  the  mastoid  process,  and  lastly  a tin  The  gkiu 

of  the  sternum,  along  the  clavicle  to  its  acromi^extre“  *)•  ™ 
may  now  be  raised  from  before  backwards,  great  care,^ 

the  subiacent  parts  are  extremely  liable  to  injury  - 1 

S'tMX^al  investment  The 

fine,  but  small  in  quantity,  and  connects  the  skin  to  a muscle 
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the  platysma  myoides,  or  panniculus  camosus,  which  is  a flat,  sub- 
cutaneous, muscular  expansion,  longer  than  broad,  thin,  and  often 
scarcely  perceptible  below,  but  thick  and  fleshy  above  ; it  arises 
from  the  fascia  covering  the  deltoid  and  pectoral  muscles,  and  pass- 
ing obliquely  upwards,  forwards,  and  inwards,  over  the  clavicle,  to 
which  it  adheres  by  a few  scattered  fibres,  reaches  the  chin  and 
ramus  of  the  jaw,  to  the  latter  of  which  it  is  slightly  attached,  and 
then,  decussating  with  its  fellow  over  the  genial  eminence,  is  ulti- 
mately inserted  into  the  muscles  of  the  lower  lip,  angle  of  the  mouth, 
and  lower  edge  of  the  orbicularis  palpebrarum,  some  fibres  even 
ascending  upon  the  fascial  covering  of  the  parotid,  as  high  as  the 
zygoma.  ' 


Relations. — Subcutaneous,  some  of  its  fibres  being  mixed  with  the 
basement  membrane  of  the  skin,  while  it  lies  on  the  superficial  fascia, 
and  the  parts  which  are  beneath  that  structure,  with  the  external 
jugular  vein,  and  the  superficial  branches  of  the  cervical  plexus. 

Actions. — To  draw  down  the  integument  of  the  cheek,  retract  the 
angle  of  the  mouth,  and  corrugate  the  skin  of  the  neck  ; it  is  the 
analogue  of  the  panniculus  carnosus  of  the  lower  animals,  and  in  the 
otter  we  have  seen  this  muscle  nearly  a quarter  of  an  inch  in  thick- 
ness, acting  in  this  animal  as  a depressor  of  the  lower  jaw ; but 
whether  it  may  have  any  effect  in  urging  the  lymph  through  the 
glands  and  vessels  beneath  it,  is  questionable.  Before  this  muscle 
is  removed,  the  following  parts  are  seen  through  its  fibres  : — external 
jugular  vein,  auricularis  magnus,  occipitalis  minor,  and  superficialis 
colli  nerves  ; also,  inferiorly,  the  supraclavicular,  and  acromial 
branches,  of  the  cervical  plexus.  The  external  jugular,  formed  in 
the  inferior  lobe  of  the  parotid,  as  before  described,  or  by  an  arched 
branch,  which  connects  it  with  the  internal  jugular,  passes  obliquely 
downwards,  backwards,  and  outwards ; at  first  beneath  the  superficial 
cervical  fascia,  but  as  it  crosses  the  sterno-mastoid,  becoming  super- 
ficial to  that  structure ; it  continues  its  course  to  the  posterior  Inferior 
triangle  of  the  neck,  where  it  pierces  the  fascia,  and  is  joined  by  the 
transversalis  humeri,  and  colli  veins,  when,  becoming  a little  dilated, 
it  opens  into  the  subclavian  vein,  corresponding  to  the  third  stage 
of  the  artery.  On  slitting  up  this  vein,  it  is  found  to  possess  two 
distinct  valves ; one  at  the  point  where  it  crosses  the  sterno-mastoid 
and  the  second  at  its  termination,  but  still  they  would  appear  to  be 
quite  incapable  of  preventing  regurgitation. 

The  several  superficial  nerves  mentioned  above  are  all  branches 
ot  the  cervical  plexus,  and  are  distributed  to  the  integument  of  the 
neck  as  well  as  to  that  below  the  clavicle,  but  as  they  will  at  a future 
period  receive  a full  description,  we  conceive  it  better  not  to  allude 
further  to  them  here.  (See  Nervous  System). 
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Fascia  or  Fibrous  Investment,  consists  of  several  lamime,  which 
may  be  divided  into  the  superficial,  middle,  and  deep,  the  last  being 
also  called  the  prsevertebral  layer  ; between  them  there  is  a perfect 
continuity,  but  in  order  that  the  description  of  its  parts  may  be 
better  understood,  an  artificial  division  has  been  generally  adopted 

by  anatomists.  . , , 

The  Cervical  Fascia,  commences  from  the  ligamentum  nucha, 
and  passing  forwards  between  the  superficial  and  second  layer  of 
muscles  on  the  back  of  the  neck,  covers  the  posterior  lateral  triangle, 
until,  arriving  at  the  posterior  edge  of  the  sterno-mastoid,  it  splits 
into  a superficial  and  a deep  layer,  which  enclose  that  muscle  ; the 
superficial,  stretching  upwards  over  the  ramus  of  the  jaw,  to  which 
it  is  attached,  then  over  the  masseter  and  the  parotid  reaches  an 
is  connected  to  the  zygoma,  becoming  continuous  in  the  middle  line 
with  its  fellow  of  the  opposite  side,  while  below,  descending  over 
the  clavicle  and  sternum,  it  is  blended  with  the  thoracic  fascia;  the 
deep  layer,  lying  beneath  the  sterno-mastoid,  and  attached  above 
the  styloid  process,  and  inner  surface  of  the  angle,  and  ramus  of  t e 
lower  jaw,  forms  the  stylo-maxillary  ligament,  which  separates  the 
parotid  from  the  submaxillary  gland  ; in  the  suprahyoid  region,  it 
passes  beneath  the  submaxillary  gland,  constituting  its  capsule,  a 
the  same  time  surrounding  the  tendons  of  the  digastric  muscle 
and  stretching  between  their  anterior  bellies,  where  it  mremarka  y 
thick  and  strong,  while  it  also  adheres  closely  to  the  sheath  of  the 
carotids  • tracing  it  down  in  the  middle  line,  it  is  greatly  augmented 
in  density  and  is  attached  below  to  the  interclavicular  ligament  and 
posterior  eSe  of  the  sternum,  this  strong  layer  forming  by  its 
* • _ tv,e  pUlley  for  the  omo-hyoid  tendons,  and  the  action 

at  the  outer  margin  of  the  stei  no-  3 > croe8jug  Ll„,  front 

between  those  muscles,  and  a sec  F ’ stemo-thyroid  muscles 

of  the  trachea,  is  firmly  stretched  between but  merely 
of  opposite  sides  ; not,  howev^,  >*.  bitaua-  _ 

covering  it,  and  traceable  on  ’ , . erroue0usly,  to  become 

tion  of  that  tube,  where  it  is  considered,  ^f^^^^tance 
fused  with  the  fibrous  layer  of  the  pen^ . ’th‘e  fibrous  8tnic- 
certainly  receiving  some  support  ro“  ® P T1  arta 

tures  of  the  neck  bear  to  the  pericardium,  m foeUl  iite.  P 
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therefore,  separating  the  superficial'from  the  deep  cervical  fascia  are 
as  follows  : — inferiorly  the  sternum,  the  interclavicular  ligament, 
cellular  tissue,  and  a few  lymphatic  glands  ; in  their  whole  extent 
the  sterno-mastoid,  and,  superiorly,  the  ramus  of  the  jaw  with  the 
parotid  gland.  The  deep,  or  prsevertebral  layer,  will  be  fully  de- 
scribed subsequent  to  the  removal  of  the  pharynx.' 

The  fascia,  both  superficial  and  deep,  may  now  be  removed,  as 
well  as  the  cellular  tissue  occupying  the  interspaces  between  the 
vessels  and  nerves,  when  the  following  muscle  will  be  fully  exposed. 

Sterno-mastoid. — Broad  and  double  below,  narrow  in  the  middle, 
but  expanded  again  superiorly ; arises  by  an  oval  tendon  from  the 
upper  and  anterior  surface  of  the  first  bone  of  the  sternum,  also  by 
a much  broader  one  from  the  upper  edge  of  the  internal  third  of 
the  clavicle ; a narrow  triangular  space  intervenes  between  these 
attachments ; the  sternal  portion  ascends  obliquely  upwards  and 
backwards ; the  clavicular,  wider  and  thinner,  passing  vertically  up- 
wards behind  it,  until  arriving  at  about  the  middle  of  the  neck  they 
become  united,  and  immediately  below  the  mastoid  process,  form  a 
strong  but  thin  tendon,  expanded  posteriorly,  which  is  inserted 
into  the  outer  and  posterior  part  of  the  mastoid  process,  and  into  the 
external  third  of  the  superior  transverse  ridge  of  the  occipital  bone. 

Relations.— It  is  covered  superficially  by  the  skin,  fascia,  and  pla- 
tysma,  external  jugular  vein,  superficialis  colli,  and  auricularis  mag- 
nus  nerves,  parotid,  and  posterior  auris  artery ; and  it  lies  on  the 
sternum,  clavicle,  carotid  artery,  subclavian,  and  arteria  innominata, 
jugular  and  subclavian  veins,  anterior  scalenus,  sterno-hyoid,  and 
thyroid,  and  omo-hyoid  muscles,  thyroid  axis,  phrenic  nerve,  the 
i aehial,  and  cervical  plexuses,  middle  scalenus,  sterno-mastoid,  and 
cervi cabs  ascen  dens  arteries,  rectus  capitis  anticus  major,  digastric 
and  splemus,  parotid  gland,  occipital  artery,  and  spinal  accessory 
nerve,  which  pierces  its  upper  third. 

Action.- -Both i muscles  acting,  will  draw  the  head  downwards  and 
forwards;  but  if  one  acts  alone  it  will  rotate  it  to  the  opposite  side  • 
if  the  head,  however,  be  slightly  drawn  backwards,  these  muscles 
will  then  increase  the  retroflexion,  as  in  opisthotonos 

Omo-Hyoid  is  found  on  the  side  and  inferior  part  of  the  neck 
and  consists  of  two  fleshy  bellies  and  a central  tendon;  the  posterior 
arises,  flat  and  tendinous,  from  the  angles  of  the  notch,  in  the  supe- 

“%°  16  SCapula,.and  from  the  %ament  of  the  notch,  on 

which  its  fibres  are  sometimes  prolonged  to  the  base  of  the  coracoid 
process  ; it  soon  becomes  fleshy,  and  ascends  obliquely  forwards  and 
nwards,  forming  beneath  the  sterno-mastoid,  a narrow  silvery  ten 
don,  which,  after  passing  through  a loop  in  the  deep  cervical  fascia’ 

14 
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that  connects  it  to  the  clavicle,  again  becomes  fleshy,  and  ascending 
almost  vertically  along  the  outer  border  of  the  sterno-hyoid,  is  in- 
serted into  the  lower  part  of  the  body  and  cornu  of  the  os  hyoides. 

Relations. — Its  origin  is  between  the  supraspinatus  externally,  an< 
the  subscapularis  internally;  and  it  crosses  the  posterior  scalenus, 
brachial  plexus,  anterior  scalenus,  phrenic  nerve,  transversals  colli,  . 
and  cervicalis  ascendens  arteries,  omo-liyoid  plexus,  carotid  artery, 
iucmlar  vein,  pneumogastric,  and  sympathetic  nerves,  thyroid  body 
superior  thyroid  artery,  and  superior  laryngeal  nerve.  It  is  covere 
by  the  trapezius,  fascia,  external  jugular  vein,  sterno-mastoid  mus- 
cle • and  lastly,  by  the  anterior  jugular,  when  that  vein  exists.  T1 
suprascapular  nerve,  runs  along  the  upper  edge  of  its  posterior  belly, 
and  the  subclavian  artery,  and  vein  below  it ; while  the  anterior  be  ly 
has  internal  to  it  the  sterno-hyoid,  and  externally  the  common  and 
external  carotid  arteries.  The  tendon  of  this  muscle  ia  »bsmt  m 
the  foetus  and  infant,  but  when  formed,  gradually  increases  until  the 

descendens  nom  of  the  ninth  neive. 

Sterno-hyoid.— Flat  and  narrow,  and  placed  at  one  side 

“At'fost 

gular  vein,  and  lies  on  the  sterno-thyroid,  mco-,  and  thyro-ny 
mUf!eS-  Tn  dera.es3  the  os  hyoides,  as  in  deglutition,  and  assist 

be  divided  to  expose  it ; it  arises  lies  y,  ^ firat  boue  of  the 

fibres  intermixed,  from  the  posterior  s tbe  cartilage 

»lenm,n,  dow“  !L  inwards,  and  is  sUghtly 

*»  A ridge  on  the  ala  of  the  thyronl  e»rt>lag«, 
wlerTi  wears  to  give  off  the  thyro-byo.d  muscle. 
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Relations. — It  lies  on  a deep  layer  of  fascia,  which  separates  it 
from  the  remains  of  the  thymus  gland,  on  the  left  vena  innominata, 
within  the  thorax,  and  on  the  trachea ; on  the  right  side,  above  the 
sternum,  it  rests  on  the  arteria  innominata,  right  carotid,  and  sub- 
clavian arteries,  the  internal  jugular,  and  subclavian  veins ; and  on 
the  left  side,  on  the  left  subclavian  and  carotid,  with  veins  similar  to 
those  on  the  right,  while  both  lie  over  the  vertebral,  and  inferior 
thyroid  arteries,  lateral  lobe  of  the  thyroid  body,  cricoid  cartilage, 
insertion  of  crico-thyroid  muscle,  thyroid  cartilage,  and  thyroid 
branch  of  the  artery  of  that  name.  It  is  covered  by  the  sternum,  and 
by  the  sterno-hyoid,  and  mastoid  muscles,  but  with  branches  of  the 
omo-hyoid  plexus  intervening  between  them.  This  muscle,’  is  wider 
than  the  sterno-hyoid,  on  the  inner  side  of  which  its  margin  projects 
so  as  to  overlap  the  trachea,  and  it  is,  therefore,  between  these  that 
the  operation  of  tracheotomy  is  performed.  The  width  of  the  muscle 
would  appear  to  be  always  more  or  less  dependent  on  the  size  of  the 
thyroid  body ; and  we  lately  had  the  opportunity  of  seeing  a case 
where  its  breadth,  owing  to  the  enlargement  of  the  gland,  was  fully 
two  inches.  A w7avy  tendinous  line  is  sometimes  observed  in  the 
muscle,  a little  below  the  centre,  indicating  an  attempt  at  a digastric- 
disposition. 

Thtro-hyoid.— Seems  to  be  a continuation  of  the  last ; arises  by 
an  oblique  margin,  from  the  ridge  on  the  side  of  the  thyroid  car- 
dage  and  passing  obliquely  upwards  and  backwards,  is  inserted 
into  the  lower  edge  of  the  cornu  of  the  os  hyoides. 

an? bT TTS lies  0nthe  thyroid  cartiluSe,  thyro-hyoid  membrane, 
and  branch  of  the  superior  thyroid  artery,  sometimes  on  the  superior 

ryngea!  nerve;  and  it  is  covered  by  the  sterno-hyoid,  and  a branch 
of  the  lingual  nerve  that  supplies  it. 

Action  To  depress  the  os  hyoides;  but  when  that  bone  is  fixed 
it  may  elevate  the  thyroid  cartilage,  and  thus  relax  the  vocal  chords 
by  dnnimshmg  the  crico-thyroid  space 
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Let  the  student  now  direct  particular  attention  to  the  suraic-il 
reg.01;s  ,„to  which  the  neck  ha  been  divided,  conceivin'  32. 
mesial  line  divides  this  space  into  two  symmetrical  halves  each 
presenting  a figure  somewhat  quadrilateral,  but  longer  from’ above 
downed  than  transversely.  Now,  as  these 

in  fronHf  ? a1,7’  ^ triangleS  are  fomied)  an  antero-lateral 
ont  of  that  muscle,  and  a postero-lateral  behind  it  the  forme, 

SrXJ?  £5  ? Z 7T  °f  “» J“.  . linoZionged  “ 

angle  of  that  bone  to  the  mastoid  proeess,  and  the  apfz  auta 

14* 


2X2  triangles  of  tue  neck. 

sternum;  while  the  base  of  the  latter  corresponds  to  the  clavicle,  and 
its  apex  to  the  occipital  bone,  behind  the  mastoid  process  of  the 
temporal.  These  are  again  sub-divided  by  the  omo-hyoid,  as  it  run. 
from  below  and  behind,  obliquely  upwards  and  forwards,  into  four 
lesser  triangles  which  have  been  named  the  anterior  inferior,  an  1 
IKS? superior  (but  the  latter  would  be  mcomp ete,  w^it 
not  that  the  line  of  the  omo-hyoid  is  continued  by  the  anterior 
belly  of  the  digastric),  the  posterior  inferior  and  posterior  supenor 

tn  Anteeuor.  Inferior  Triangle,  is  bounded  internal jy  % 
mesial  line,  below  and  behind  by  the  anterior  edge  of  the sterno- 
mastoid  and  above  by  the  anterior  belly  of  the  omo-hyoid,  the  base 
beTng at  te  mesial  line,  and  the  apex  at  the  decussation^  he 

sterno-mastoid,  and  omo-hyoid  muscles  Qn  removrng  the  ^cia  the 

anterior  iugular  vein  is  seen  coursing  along  the  outer  margi 

sterno-hyoid,  with  branches  of  the  omo-hyoid  plexus,  formed  by 
the  descendens  and  communicans  noni  of  the  cervical  plexus.  On 
raising  the  anterior  part  of  the  sheath,  the  carotid  -tery,  and  ^ 
W vein  are  exposed,  with  the  pneumogastnc  nerve  lying  behmd 
imd^etween  them ; 4hile  still  deeper,  on  -v^= 

Posterior  Inferior  Triangle,  bounded  be ^ 

WldC"  X W ’Come” to JLtoid,  contains  • 

jugular,  the  transversals  humeri  and  coll , alKl  the 

the  XrXblvtoXli’e*  hnm*. 

superior  and  posterior  to  boJ'  be  cousidered  as  consist- 

The  Anterior  Superior  Triang  , y bebw  the  posterior 
ing  of  two  regions : the  proper tna  b = and  below 

belly  of  the  digastric  muscle,  whilst  above  mar 

-the  tarn,,,  of  the  jaw  the  behind  by  the 

The  Superior  or  Middle  Tri^ng“’  , f th  d5gastric,  and 
sterno-mastoid,  above  by  the  posterior  belly  ’ 

helot,  by  the  anterior  W **££££*  Id  omtnhyoid 

£&£  tbtrrplsXy  of  the  digastric.  When 
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the  fascia  is  removed  several  veins  are  seen,  forming  a plexiform 
and  intricate  interlacement,  called  the  hyoidean  plexus,  to  the  for- 
mation of  which  the  facial,  external,  and  anterior  jugulars  contribute; 
and  on  these  being  turned  on  one  side,  the  descendens  noni  nerve  is 
observed  on  the  external  and  anterior  part  of  the  sheath,  a further 
dissection  revealing  the  common  carotid  artery  in  its  superficial 
stage,  witli  its  division  into  external  and  internal  or  deep  carotids, 
the  internal  jugular,  and  its  subsidiary  veins, — the  pneumogastric 
and  branches  of  sympathetic,  and  lingual  nerves,  the  latter  running 
parallel,  but  inferior,  to  the  digastric ; the  superior  laryngeal  branch 
of  the  vagus  is  likewise  seen  crossing  deeply  behind  the  two  carotids, 
in  its  course  to  the  thyro-hyoid  space,  and  in  the  posterior  superior 
angle,  the  spinal  accessory  lying  between  the  sterno-mastoid  and 
digastric,  with  the  following  branches  of  the  external  carotid  arising 
within  the  space,— superior  thyroid,  lingual,  facial,  occipital,  pos- 
terior auris,  muscular,  and  ascending  pharyngeal  arteries. 

The  Posterior  Superior  Triangle,  bounded  below  by  the  omo- 
liyoid,  behind  by  the  trapezius,  and  in  front  by  the  posterior  margin 
of  the  sterno-mastoid,  contains  the  cervical  plexus,  a number  of 
lymphatic  glands  (glandulse  concatenate);  forming  a chain  along 
the  posterior  edge  of  the  sterno-mastoid,  and  the  spinal  accessory 
nerve,  crossing  obliquely  towards  the  acromial  edge  of  the  trapezius 
with  the  transversalis  colli  artery,  and  twigs  of  the  cervicalis  super- 
ficialis.  1 


With  this  brief  outline  of  the  contents  of  those  spaces,  the  student 
should  rest  satisfied  for  the  present,  and  should  defer  the  more 
particular  examination  of  the  several  parts  enumerated  until  the 
muscles  of  the  suprahyoid  region  have  been  described. 

Digastric. -To  see  the  origin  of  this  muscle,  the  parotid  must  be 
removed  the  sterno-mastoid  raised,  and  the  splenius  capitis  drawn 
backwards.  As  its  name  implies,  it  consists  of  two  bellies,  united 
by  a mesial  tendon,  and  the  whole  muscle  takes  an  arched  direc- 
tion, immediately  beneath  the  ramus  of  the  jaw.  It  arises  narrow 
from  a deep  pit  or  groove,  internal  to  the  mastoid  process  of  the 
temporal  bone,  and  forms  a fleshy  belly  that  passes  downwards  for- 
wards and  inwards,  for  about  an  inch  and  a half  from  its  origin  • it 
then  becomes  tendinous,  and  piercing  the  stylo-hyoid  muscle’  is 

froTwh  ,h\the  TUi  °f  thG  °S  hy°ideS  by  a dense  fascial  Pulley, 
.“which  it  is  reflected  upwards,  forwards,  and  inwards  to  be 

""*>  int»  Pit,  at  the  aide  of  ’the 

and  below  the  insertion  of  the  mylo-liyoid.  ’ 

ofSTT*  Wil!  ,be  seen  tbat  tlle  antei’i°r  and  posterior  bellies 
of  this  muscle  resemble  each  other  in  a very  remarkable  mvm  a 1 

hence  when  viewed  together  as  the,  are 
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venincr  tendon  they  represent  two  cones,  with  their  apices  united, 
a little  anterior  to  the  centre-the  tendon,  being  contained  in  a 
pulley  with  a synovial  lining,  and  attached  to  the  os  hyoides.  n 
order  to  produce  still  further  security,  the  cervical  fascia  is  firmly 
stretched  not  only  between  the  tendons',  but  likewise  between  the 
anterior  bellies,  covering  all  that  space  above  the  os  hyoides  and 
below  the  chin,  and  this  is  sometimes  described  as  the  supra-liyoid 
aponeurosis  ; but  it  should  be  always  borne  in  mind  that  this  m 
very  variable  in  its  character,  and  may  present,  m different  sub- 
jects, appearances  extremely  variable.  , f 

Relations. — The  posterior  belly  of  the  muscle,  much  the  bnger  of 
the  two,  rest  on  the  occipital  artery  which  separates  it  from  the 
rectus  capitis  lateralis  muscle,  on  the  sub-occipital  nerve  interna1 
iueular  vein,  spinal  accessory,  lingual,  pneumogastnc,  and  sym- 
pathetic nerves^  but  at  some  distance  from  them  ; it  nmti 
over  the  internal,  and  external  carotids,  and  facial  aite  , J 
l.void  muscle  • and  at  the  posterior  part  of  the  cornu  of  the  os 
hyoides  it  again  lies  on  the  lingual  nerve,  on  the  hugual  artery , an 
hyo-glossus  muscle;  whilst  in  the  pulley  it  conc^s^e  rn^on^ 
the  mylo-hyoid,  and  on  this  muscle  the  anterior  belly  bes  to  its 
insertion;  its  superficial  relations  are  fascia,  platysma,  a small  po 

d .here  this  m-U  did  not  pieree  the 
StySn0i%nheeio.er  jaw  be  fixed,  it  will  raise  the  os  hyoides; 

wards  directly,  both  bellies 

jaw,  so  that  it  may  be  replaced  at  pleasure,  tor  I 1 

jaw  ; is  bounded  above  by  the  ramus  o . behind> 

nued  backwards  from  the  ang  dieastric  • and  in  front, 

,md  interiorly  by  tog+g  iwo  unetproi 

^“yTe^loSTgameft,  the  one  being  called  the  an- 
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terior,  or  submaxillary,  and  the  other  the  posterior,  or  parotidean 
region  ; the  latter  being  the  smaller  of  the  two.  The  anterior 
digastric  space,  contains  the  submaxillary  and  sublingual  glands, 
the  geuio-hyoid  range  of  lymphatics,  the  mylo-hyoid,  lingual,  and 
gustatory  nerves,  the  facial,  lingual,  and  submental  arteries,  with 
the  supra-hyoid  muscles ; while  in  the  posterior  are  found  from  super- 
ficial to  deep,  the  auricularis  magnus  nerve,  external  jugular  vein, 
lower  lobe  of  the  parotid,  cervico-facial  branch  of  portio  dura,  ex- 
ternal carotid,  styloid  process,  and  origin  of  styloid  muscles,  stylo- 
hyoid ligament,  internal  carotid,  jugular  vein,  eighth,  ninth,  and 
sympathetic  nerves,  and  ascending  pharyngeal,  and  palatine  arteries. 

Submaxillary  Gland.— -Intermediate  in  size  between  the  parotid 
and  sublingual,  and  consisting  of  a deep  and  superficial  portion,  is 
situated  in  the  anterior  digastric  space,  and  is  bounded  in  front  by 
the  ramus  of  the  jaw,  which  presents  an  oval  depression  in  this 
situation  for  its  reception  ; behind,  by  the  posterior  belly  of  the  di- 
gastric ; externally,  by  the  angle  of  the  jaw,  stylo-maxillary  liga- 
ment, and  internal  pterygoid  muscle;  internally,  by  the  anterior 
belly  of  the  digastric  ; interiorly,  it  is  covered  by  the  integument, 
platysma,  and  fascia  ; 'while  superiorly  it  lies  in  contact  with  the  in- 
sertions of  the  mylo-hyoid,  and  stylo-hyoid  muscles.  The  superficial 
portion,  oblong  and  lobulated,  is  surrounded  by  a quantity  of  lax  are- 
olar tissue,  which  separates  it  from  the  fascia,  and  allows  of  periodic 
enlargement ; while  at  the  posterior  margin  the  Whartonian  duct 
emerges  from  the  body  of  the  gland,  and  winds  round  the  posterior 
edge  of  the  mylo-hyoid,  so  as  to  get  above  that  muscle,  and  lie  on 
the  hyo-glossus  ; a deep  process  accompanies  the  duct,  forming  a 
linear  seiies  of  lobules  on  each  side  of  that  tube,  and  connecting  it 
above  lo  the  sublingual  gland.  The  course  of  the  Whartonian  duct 
is  first  backwards  and  upwards,  then  forwards  and  inwards,  over 
the  inferior  surface  of  the  hyo-glossus,  and  while  in  this  situation  it 
lies  below  the  sublingual  gland,  to  which  it  is  connected,  but  the 
communication  between  them  is  not  at  all  certain ; it  next  winds 
above  the  gustatory  nerve,  getting  between  the  sublingual  gland 
and  genio-hyo-glossus  muscle,  and  then  running  forwards  and  up- 
wards, it  pierces  the  mucous  membrane  of  the  sublingual  space 
opposite  the  inferior  incisor  teeth,  the  exact  situation  of  its  termi 
nation  being  marked  by  a papilla  on  either  side  of  the  frsenum  lin 
guie  The  facial  artery  runs  through  the  posterior  edge  of  the  body 
of  the  gland,  occasionally  dividing  it  into  two  distinct  lobes  • and  the 
vascular  supply,  which  is  very  abundant,  is  derived  from  this  trunk 
and  its  submental  branch,  as  well  as  from  the  sublingual  branch  of 
the  lmgua1  artery  while  the  veins  are  subsidiary  to  the  formation 
of  the  facial.  If  the  posterior  margin  of  the  mylo-hyoid  muscle  be 
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drawn  forwards,  or  a few  of  its  external  fibres  divided,  on  following 
the  gustatory  nerve  forwards,  two  branches  are  seen  to  be s detached 
from  it ; these  pass  downwards  to  the  posterior  edge  of  the  g am  , 
and  there  form  a grey  swelling  or  ganglion  (the  subm axillary),  and 
this  again  sends  two  branches  upwards  to  reach  the  formative  nerve 
further  on  in  its  course  ; this  ganglion  also  receives  filaments  of  tli 
sympathetic,  conducted  to  it  by  the  facial  artery,  and  the  branches 
which  it  yields  are  lost  in  the  gland,  and  on  the  coats  of  the  duct 
the  chorda  tympani  is  conceived  to  be  the  principal  source  of  this 
^rgS®,  andT  it  be  regarded  a,  a branch  of  the Uac.,1  ne„e  > 
will  nrobably  preside  over  the  actiye  movements  of  the  ducts  ot  the 
viands  In  addition  to  the  foregoing,  filaments  from  the  rnylo-  lyoi 
Wh  of  the  inferior  dental  nerve  can  be  traced  into  the  substance 
of  the  gland  while  between  it  and  the  ramus  of  the  jaw  three  01 
glands  are  situated  for  the  reception  of  the  absor- 
i on+a^wbieh  are  few  in  number,  and  of  but  slight  importance. 

Structural  Anatomy.- The  capsule  surrounding  the  lobules ibeing  ^ 
exceedingly  weak,  it  is  consequently  much  more  easy  to  ^nnje  the 

The  superficial  portion  of  the  gland  may  be  now parsed 

backwards,  when  the  following  muscles  Twer 

-a/r  r r>  TTvoin Triangular  in  shape,  with  the  base 

Mtlo-Hyoid.  i S arises  by  short,  tendinous,  ami 

lower  jaw,  extending  from  the  max  u y downwards, 

SCides,  and  rdso  into  the  upper  edge  of  the 

^iWote-Eetow  it  corresponds  *°  *' myk^ 

*■- 

external edge  is  related*,  the super lor 

deep  process  of  nwve’md  artery,  and  middle  constric 

with  it,  fellow  of  the  opposite  side. 
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If  we  now  remove  its  insertion  into  the  os  hyoides,  separate  the 
median  raphe,  and  throw  the  muscle  upwards  towards  the  ramus  of 
the  jaw,  it  will  be  seen  that  its  upper  surface  is  in  relation  with  the 
following  parts,  from  above  downwards  : — the  mucous  membrane  of 
the  mouth,  sublingual  glands,  deep  process  of  the  submaxillary, 
Wliartonian  duct,  gustatory  nerve,  hyo-glossal  plexus,  lingual  nerve, 
and  at  the  anterior  edge  of  the  hyo-glossus,  the  ranine  artery,  as 
well  as  with  the  genio-hyoid,  genio-hyo-glossus,  hyo-glossus,  stylo- 
glossus, and  lingualis  muscles. 

Action. — To  depress  the  lower  jaw,  or  to  elevate  and  draw  for- 
wards the  os  liyoides,  and  press  the  tongue  against  the  teeth  if  the 
mouth  is  closed,  or  protrude  it  if  it  is  open.  It  likewise  forms  the 
floor  of  the  mouth,  and  preserves  the  outline  of  the  sublingual  space 
when  the  cavity  is  distended. 

Genio-htoid.— Short,  fleshy,  and  fusiform  in  shape,  placed  beneath 
the  lower  edge  of  the  genio-hyo-glossus,  of  which  it  appears  to  be  an 
appendage,  arises  by  a short  tendon  from  the  inferior  genial  eminence, 
and  soon  becoming  fleshy,  passes  downwards  and  backwards,  and  is 
inserted  into  the  upper  edge  of  the  os  hyoides. 

Relations.— It  corresponds  internally  to  its  fellow,  from  which  it 
is  often  with  difficulty  separated  ; externally  to  the  sublingual,  and 
deep  process  of  submaxillary  gland,  lingual  and  gustatory  nerves, 
hyo-glossus,  ranine  artery,  some  distance  however  intervening ; be- 
low, to  the  mylo-hyoid,  and  above  to  the  genio-hyo-glossus.  ° ' 

Action.— To  elevate  the  os  hyoides,  and  assist  in  the  protrusion  of 
the  tongue. 

Eto-glossus.— Gbffing,  flat,  and  fleshy,  arises  from  the  upper 
edge  of  the  cornu  of  the  os  hyoides  ; its  fibres  pass  upwards,  back- 
wanls,  and  outwards,  and  are  inserted  into  the  side  of  the  tongue. 

itefaftoas.-— Externally  and  anteriorly  it  corresponds  to  the  lingual 
nerve,  hyo-glossal  plexus,  gustatory  nerve,  Whartonian  duct,  stylo- 
glossus, and  sublingual  gland,  the  mylo-hyoid,  stvlo-hyoid,  and  di- 
gastric muse  es,  and  it  lies  on  the  lingual  artery,  which  separates  it 
from  the  middle  constrictor,  and  stylo-hyoid  ligament,  on  the  supe- 
rior constrictor,  mucous  membrane,  and  genio-hyo-glossus  muscle. 

Action.  To  elevate  the  os  hyoides,  and  draw  down  the  sides  of 
the  tongue,  so  as  to  cause  a convexity  of  the  dorsum  of  that  organ 

• 1,1  +°rfer  to  e*Pose  fu%  genio-hyo-glossus,  saw  through  the 
jaw  at  its  symphysis  ; draw  the  tongue  from  the  mouth,  and  after 
wards  separate  the  muscles  of  opposite  sides. 

Genio-hyo-olossus.— Triangular  in  shaped-isos  narrow  and  tendi 
nous  from  the  middle  genial  eminence ; and  from  this  point  the  fibres 

fn7otW  he  "T1,'10''  arching  upwards  and  forwards^o  be  inserted 
o the  tip,  and  the  middle,  into  the  base  of  the  tongue,  while  the 
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inferior  curve  downwards  and  backwards,  and  are  attached  to  the 
upper  edge  of  the  body  of  the  os  hyoides. 

Relations. — Internally  it  is  in  contact  with  its  fellow,  except  imme- 
diately above  the  hyoid  bone,  where  a narrow  triangular  plate  . of 
cartilage,  sometimes  ligament,  intervenes,  a thin  stratum  of  yellowish 
fatty  tissue  uniting  the  two  muscles,  particularly  below ; externally 
it  corresponds  to  the  mylo-hyoid,  hyo-glossus,  and  the  inferior 
lingualis,  the  sublingual  gland,  the  Whartonian  duct,  and  deep 
process  of  the  submaxillary  gland,  with  the  gustatory  and  lingual 
nerves  and  ranine  artery ; the  genio-hyoid  lies  along  its  lower  border 
and  the  frsenum  linguae,  with  a slip  of  the  sublingual  gland,  corre- 
sponds to  its  upper  edge.  . . . , 

Action. — The  anterior  fibres  may  depress  the  tip  of  the  tongue  into 
the  sublingual  space;  and  the  middle  may  draw  downwards  the 
centre  of  the  organ,  rendering  it  concave  transversely;  while  the 
inferior  will  retract  the  tongue  when  the  os  hyoides  is  fixed,  as  in 
deglutition;  or  they  may  also,  by  acting  from  the  chin,  and  raising 
the  hyoid  bone,  protrude  the  organ,  as  is  evidenced  m hemiplegia, 
where  the  muscle  on  the  sound  side,  by  elevating  the  bone,  protrudes 
the  tongue  to  the  opposite  or  paralyzed  half  of  the  body  On  the 
outer  side  of  this  muscle  is  seen  a longitudinal  muscular  fasciculus, 

'Trawo*  Lingualis,  pole  in  colour,  and  sometimes  indistinct,  teide 
behind,  but  narrow  before,  attached  posteriorly  to  the  os  hjoides, 
from  which  it  passes  forwards  to  the  apex  of  the  tongue.  . 

Relations. — Externally  it  corresponds  to  the  liyo-glossus ; interna  1} 
to  the  genio-hyo-glossus ; below  to  the  ranine  artery,  branches  of 
the  lingual  and  gustatory  nerves,  the  filaments  of  the  latter  piercing 
its  substance;  and  above  to  the  central  muscular  nucleus  of 

tongue.  „ 

S^to-Mird  representative  of  the  salary 

ssissHSa 

fellow  of  the  opposite  side,  and  extuna  ) * q1  , d 

the  submaxillary  gland.  Its  capsule  is  ™ ™ three 

very  movable ; while  its  ducts  are  numerous  and  div  isible  into  ture 
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sets : four  or  five  opening  on  a fold  at  the  inferior  and  lateral  part 
of  the  tongue ; three  to  seven  on  the  sublingual  space  behind  the 
inferior  canine  teeth ; and  five  or  six  uniting  to  form  a single  tube, 
which  either  joins  with  or  more  frequently  follows  the  course  of  the 
Whartonian  duct,  opening  external  to  it  on  the  mucous  membrane 
of  the  sublingual  space.  The  amount  of  the  secretion  of  both  glands 
is  about  two  ounces  in  twenty-four  hours ; the  nervous  supply  being 
derived  from  the  gustatory  nerves,  and  the  vascular  from  the  sub- 
lingual artery. 

The  Styloid  Muscles,  viz.  the  stylo-hyoid,  stylo-glossus,  and  stylo- 
pharyngeus,  should  now  be  examined ; but  in  doing  so,  care  should 
be  taken  to  avoid  injuring  the  carotids  or  their  branches. 

Stylo-hyoid.— A narrow  fleshy  fasciculus,  arises  by  a round  ten- 
don from  the  outer  side  of  the  styloid  process,  about  its  centre,  and 
winding  at  first  backwards  and  outwards,  and  then  turning  forwards 
so  as  to  surround  two-thirds  of  the  external  carotid,  it  becomes 
fleshy,  is  pierced  by  the  tendon  of  the  digastric,  and  continues  its 
course  to  be  inserted  into  the  body  of  the  os  hyoides,  superficial  to 
the  hyo-glossus. 


Relations.  It  lies  on  the  styloid  process,  the  external  and  internal 
carotids,  j ugular  vein,  pneumogastric,  lingual,  and  sympathetic  nerves 
partly  on  the  digastric,  and  hyo-glossus  muscles,  and  on  the  lingual’ 
and  facial  arteries  ; while  it  is  covered  at  its  origin  by  the  external 
carotid,  facial  vein,  submaxillary  gland,  and  at  the  os  hyoides  by  a 
few  fibres  of  the.  mylo-hyoid.  This  muscle  is  very  rarely  absent, 
and  the  stylo-hyoid  branch  of  the  portio  dura  supplies  it. 

Action.  To  draw  the  os  hyoides,  larynx,  and  pharynx  upwards 
and  backwards,  but  it  cannot  act  independent  of  the  digastric. 

Stylo-glossus.— Arises  tendinous  from  the  anterior  and  internal 
.part  of  the  styloid  process,  from  its  centre  to  its  point,  and  from  the 
stylo-maxillary  ligament ; it  passes  obliquely  forwards  and  inwards 
and  is  inserted  into  the  side  of  the  tongue,  external  to  the  hyo-<dos- 
sus,  extending  as  far  as  the  apex,  where  it  unites  with  its  fellow  of 
the  opposite  side  to  form  a loop. 

Relations  — Externally  it  corresponds  to  the  parotid,  from  which 
it  is  separated  by  the  fascia,  to  the  stylo-maxillary  ligament  internal 
p erygoid,  the  tonsillary  artery  intervening,  external  carotid  mylo 
hyoid  muscle,  and  submaxillary  gland  ; and  internally  to  the  inter- 

artl™  l’  LUg  f VGm’  S'iperi0r  e0nstrict°r,  ascending  pharyngeal 
lTvln  ntiUK  hy°'gl08SU8;  while  seParating  its  lower  edge  from°the 
mentPJryngeiUS’  &re  ^!een  tlie  styloid  process,  the  stylo-hyoid  liaa- 

Actton  T TT  rrVe>  aUd  asCendinS  palatine  artery.  ° 

Action.- To  retract  the  tongue,  and  to  draw  it  to  one  side  j but 
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when  both  these  muscles  act,  the  tongue  is  rapidly  withdrawn  into 

the  mouth,  if  protruded.  .,  ,, 

Stylo-pharyngeus.— Longer  than  the  last ; arises  from  the  back 
part  of  the  root  of  the  styloid  process,  and,  passing  downwards,  for- 
wards, and  inwards,  insinuates  itself  between  the  superior  and  mid- 
dle constrictors,  and  is  inserted  into  the  posterior  part  of  the  thyroid 

cartilage,  from  the  superior  to  the  inferior  cornu. 

Relations.— It  is  covered  by  the  external  carotid,  facial  artery,  the 
glosso-pharyngeal,  and  superior  laryngeal  nerves,  middle  and  mfeno 
constrictors;  and  it  lies  on  the  internal  carotid  artery  jugular  vein, 
pneumocrastric,  glosso-pharyngeal,  lingual,  superior  laryngeal,  an 
sympathetic  nerves,  ascending  pharyngeal  artery,  ™smembmne, 
and  superior  constrictor.  We  have  seen  this  muscle  veiy  frequently 
split  by  the  glosso-pharyngeal  nerve. 

Action.- To  raise  and  dilate  the  bag  of  the  pharynx. 

The  Thyroid  Gland,  which  should  now  be  examined  is  a glandular 
mass  occupying  the  front  and  sides  of  the  trachea  and  larynx,  to  a 
greater  or  lesser  extent  in  different  cases,  consisting  of  two  latera 
fobes  with  a central  or  connecting  slip;  each  lobe  is  convex  on 

— ba;ir  “ 

while  by  its  deep l t^oid  artery  inferior  constrictor,  trachea,  cricoid 
recurrent,  inferior  thyroid  y>  -d  the  outer  lip  overlaps 

cartilage,  and  inferior  t • q veiu  and  pneumogastnc 

the  sheath  containing  the  carotid,  l^g^rvein.s  u ^ ^ Qf  ^ 

nerve,  the  amount  of  the  overlapping  P g of 

gland;  the  upper  edge,  concave  and  mbr^ing  j ^ 

the  criflbid  cartilage,  correspon  ^ ^ sometimes  from 

superior  thyroid  artery ; w11®  , b(I  observed  to  ascend, 

the  right  or  left  margin,  a ^ tbu  thyroid  cartilage, 

either  in  the  middle  line  or  on  one  by  many  ms 

(ft,  more  rarely,  the  os  byoules  ^ a s ™.,  -dej » The  view  of  its 
a muscle,  and  known  as  the  eTa  . derived  from  the  cireum- 

» h SSUr  flbrou,  to  » W— • b”‘ 
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these  certainly  constitute  the  exception,  for  in  many  cases  where  a 
favourable  opportunity  occurred,  we  have  examined  it  attentively 
in  the  recent  subject,  and  have  found  it  always  to  present  a character 
similar  to  that  of  the  body  of  the  gland,  but  with  some  slight  modi- 
fication ; in  one  instance,  indeed,  the  band  having  become  swollen  in 
the  notch  of  the  thyroid  cartilage,  resembled  in  its  external  characters 
a small  lymphatic,  but  a section  at  once  revealed  the  same  tissue  that 
constitutes  the  peculiar  characteristic  of  the  gland  itself.  Again,  we 
have  seen  it  with  an  interrupted  structure,  that  is  to  say,  partly  fibrous 
and  partly  glandular,  presenting  the  appearance  of  a string  of  berries ; 
being  plainly  the  remains  of  the  laryngeal  portion  of  the  gland,  its 
diminution  occurring  spontaneously  with  the  development  of  the 
larynx. 

Structure. — The  gland  is  divisible  into  lobes  and  lobules,  the  latter 
being  composed  of  cells  of  an  angular  or  flattened  shape,  containing  nu- 
cleated cells,  and  an  oily  fluid ; when  hypertrophied  these  cells  become 
cii  cular,  resembling  fat  vesicles,  but  differing  from  them  in  possessing 
fibrous  walls.  Mr.  Simon  believes  this  structure  to  be  an  organ 
supplemental,  in  foetal  life,  to  the  development  of  the  great  nervous 
centres. 


The  gland  adheres  very  intimately  to  the  first  ring  of  the  trachea, 
but  there  is  not  a trace  of  any  duct  at  this  point,  nor  in  any  situation 
in  connexion  with  the  air-tube. 

Its  arterial  supply  is  derived  from  the  superior,  and  inferior  thyroid 
arteries,  and  sometimes  a fifth  branch  (the  m iddle  Thyroid  of  Neihbur) 
passes  upwards,  in  front  of  the  trachea,  from  the  arch  of  the  aorta 
or  arteria  innominata.  Its  nerves  are  derived  from  the  sympathetic 
nit  we  have  not  succeeded  in  tracing  any  filaments  from  the  pneu- 
mogastnc  itself  into  the  gland,  except  a doubtful  branch  of  the 
recurrent,  which  seems  to  terminate  in  the  interannular  membrane 
trachea-  The  lymphatic  vessels,  open  into  the  glands  above 
the  sternum.  The  nerves,  lymphatics,  and  veins,  superior,  inferior 
and  transverse  will  be  described  in  their  proper  systems.  The’ 

\ eight  of  the  gland  varies  from  one  ounce  and  a half  to  two  and  a 
half  eances  but  may  be  subject  to  excessive  enlargement  (goitre) 
induced  by  the  influence  of  climate  and  peculiarities  in  the  aqueous 

vhdtno % 1 i°  CTparativeIy  larSer  in  the  foetus  than  In  the 
adult  and  is  developed  as  two  distinct  and  independent  bodies  the 
middle  lobe  being  the  latest  to  appear.  ’ 

The  student  should  now  proceed  to  the  dissection  of  the  vessels 
of— Wlth,  lhe  ?bclavians>  and  then  following  the  anatomy 

nlrllT  f S fnC  ,thmr  branches‘  He  may  now  also  trace  the  several 
crves,  to  which  allusion  has  been  made  in  the  account  of  the  muscles 1 

descriptions  of  both  being  given  in  the  proper  section  devoted  to 
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their  examination,  to  which  reference  should  now  be  made.  At  pre- 
sent he  may  proceed  with  the  dissection  of  the  pharynx,  and  larynx ; 
and  in  order  to  prepare  the  former  for  examination,  the  trachea  and 
oesophagus,  together  with  the  great  vessels  and  nerves,  should  be  cut 
across  fT little  above  the  sternum,  and  raised  carefully  from  the  deep 
muscles  of  the  neck,  as  high  as  the  base  of  the  skull.  If  it  should 
be  desirable  to  preserve  the  skull,  the  atlas  may  be  disarticulated 
from  the  occipital  bone,  but  if  otherwise,  and  this  is  the  mode  to  be 
preferred,  place  the  saw  between  the  styloid  and  mastoid  processes, 
and  cut  through  the  temporal  and  basilar  process  of  the  occipital 
bones;  and  so  detach  it.  Tow  or  hair,  must  now  be  introduced 
within  its  cavity,  so  as  to  distend  the  bag,  and  make  tense  the  muscles ; 
this  object  being  facilitated  by  first  passing  the  material  used  for 
distention,  through  the  aperture  of  the  mouth,  and  subsequently 
completing  the  process  from  the  oesophagus. 

The  Pharynx,  is  a musculo-membranous  bag,  of  a conical  form, 
with  its  base  above  at  the  cranium,  and  apex  below  at  the  oesopha- 
gus, extending  from  the  skull  to  a point  on  a level  with  the  fifth  cer- 
vical vertebra.  The  following  are  its  general  relations  Behind  it 
corresponds  to  the  longi  colli,  and  recti  antici  muscles,  covered  by  the 
prsevertebral  fascia ; in  front,  from  above  downwards,  to  the  openings 
of  the  Eustachian  tubes,  aud  posterior  nares,  to  the  velum,  isthmus 
faucium,  base  of  the  tongue,  epiglottis,  glottis,  and  posterior  surface 
of  the  larynx  ; and  laterally,  to  the  great  vessels  and  nerves,  of  the 
neck,  and  pterygo-pharyngeal  spaces.  The  structures  entering  in  o 
its  formation  are  muscles,  fibrous  membrane,  and  a mucous  lim  , 
forming  part  of  the  gastro-pufmonary  system  ; the  muscles  being 
divided  into  the  intrinsic  and  extrinsic,  the  former  represented  by 
the  constrictors,  the  latter  by  the  stylo-pliaryngeus  and  p^ato- 
pharyngeus,  with  other  supernumerary  slips  to  be  heieafter  de- 

SCI ThfcoNSTMCTORS,  thin  plates  of  muscular  fibre,  are  symmetrically 
arranged  three  on  either  side,  called  inferior,  middle,  and  supeno  , 
overlapping  each  other  from  below  upwards,  the  urfenor  terng 
consequently  the  most  superficial,  and  the  superior  he  top 
the  three.  This  arrangement  cannot  be  seen  f™**^*™ 
removed  owing  to  the  muscles  being  covered  by  a stion,,  but  thin 
S which  adheres  more  intimately  to  the  infenor 
to  either  of  the  others,  and  is  very  strong  m .tb*8 
when  this  is  removed,  though  the  fibres  may  be  aeen^e  sevend 
origins  require  for  their  exposition  a niore  elaborate  chssection 
definite  description,  in  order  to  be  thoroug  1 y um  c ' j 

Infkrior  Constrictor.  Its  origin  is  exposed  by  thiev  ing  up  U, 
sterno-hyoid  and  thyroid  muscles,  and  then  removing  the  lateral 
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lobe  of  the  thyroid  body,  when  it  will  be  seen  to  be  somewhat 
square  in  shape,  the  upper  and  lower  edges  being  oblique,  the  poste- 
rior straight,  and  the  anterior  irregular.  It  arises  from  an  oblique/ 
line  on  the  ala  of  the  thyro^dcartilage,  between  the  sterno-thyroid  be-''  ’ 
'k**ft'the  crico-thyroid  aW&e^and  the  insertion  of  the  stylo-pharyngeus 
behind ; from  the  inferior  cornu  of  the  same  cartilage,  from  a ridge 
on  the  cricoid,  between  the  ci’ico-thyroid  and  crico-arytenoideus 
posticus,  sometimes  from  the  first  ring  of  the  trachea  or  thyroid 
body , and  more  rarely  by  a slip  from  the  superior  and  posterior  edge 
of  the  cricoid  cartilage,  which,  when  it  exists,  is  connected  with  the 
proper  arytenoid  muscles ; from  these  points  of  origin  the  fibres 
pass  upwards  and  backwards,  and  are  inserted  into  a central  tenclin- 
ous  raphe,  extending  from  the  cuneiform  process  to  the  oesophagus 
on  the  posterior  surface  of  the  pharynx.  The  lower  margin  of  this 
muscle  embraces  the  oesophagus,  and  behind  its  cricoid  origin,  the 
inferior  laryngeal  nerve,  and  the  inferior  laryngeal  branch  of  the 
thyroid,  glide  between  it  and  the  oesophagus,  to  reach  the  muscles 
of  the  larynx ; while  the  upper  margin  overlaps  the  middle  constric- 
toi,  fiom  which  it  is  separated  by  the  superior  laryngeal  nerve  and 
artery,  the  superior  cornu  of  the  thyroid  cartilage,  and  the  insertion 
of  the  stylo-pharyngeus  muscle.  By  now  dividing  the  inferior  con- 
strictor in  the  middle  line,  and  reflecting  it  forwards  towards  the 
lyroid  cartilage,  the  peculiarity  of  its  origin  may  be  seen,  consisting 
in  fact  of  three  arches,  the  first  extending  from’ a tubercle  in  front 
of  the  superior  cornu  to  a second  interiorly,  at  the  junction  of  the 
posterior  with  the  middle  third  of  the  ala  of  the  thyroid,  a tendinous 
band  stretching  between  those  two  points ; it  is  next  attached  to  the 
inferior  cornu  on  the  external  surface,  but  Sometimes  a little  anterior 
to  it  thus  forming  a second  arch  smaller  than  the  last,  beneath 
which  the  crico-thyroid  muscle  passes  to  its  insertion;  and  ultimately 
a third  arch  is  formed  between  the  last  attachment  and  the  cricoid 
origin,  beneath  which  is  the  crico-thyroid  articulation.  These  arches 
are  not  always  equally  well  marked,  but  can  in  every  case  be  dis 
covered  by  careful  dissection.  7 d 

Middle  Constrictor. -Triangular  in  shape,  apex  at  the  os  hyoides 
and  base  at  the  tendinous  raphe  posteriorly.  In  order  to  see  it  a 
«,g„.  the  digastric,  stylo-hyoid,  and  nrylo/yoid mnS  l a i 
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to  be  inserted  into  the  middle  tendinous  raphe  and  cuneiform  process 
of  the  occipital  bone.  The  lingual  artery,  covered  by  the  hyo-glossus, 
lies  on  its  origin,  and  it  is  overlapped  in  its  course  backwards  by  the 
inferior  constrictor,  while  it  again  partially  conceals  the  superior, 
from  which  it  is  separated  by  the  sty lo-pharyngeus  muscle  and 
glosso-pliaryngeal  nerve;  its  superior  insertion  likewise  separates 
the  lesser  sinuses  of  Morgagni,  beneath  the  occipital  bone. 

Superior  Constrictor. — Irregular  as  to  shape  and  outline ; may 
be  exposed  by  drawing  the  pharynx  to  one  side,  and  removing  the 
stylo-glossus,  with  the  parts  occupying  the  interval  between  it  and 
the  internal  pterygoid  (the  pterygo-pharyngeal  space),  when  it  will 
be  found  to  be  attached  to  the  base  of  the  cranium  by  an  aponeurosis, 

which  should  now  be  examined.  _ . - 

Pharyngeal  Aponeurosis.— This  structure  is  divided  into  por- 
tions, which  are  really  continuous,  but  which  have  received  distinct 
names,  derived  from  their  attachments ; hence  they  have  been  called 
the  occipito-pharyngeal,  petro-pharyngeal,  pterygo-pharyngeal,  and 
bucco-pharyngeal  divisions.  The  occipito-pharyngeal,  is  attached 
above  to  the  basilar  process  of  the  occipital  bone,  and,  passing 
downwards  between  the  constrictors  and  mucous  membrane,  but 
becoming  weaker  in  its  descent,  except  in  the  middle  line  where  it 
forms  the  raphe,  finally  terminates  by  being  lost  on  the  external 
surface  of  the  oesophagus;  while  externally  its  margin  becomes  con- 
nected with  the  petro-pharyngeal  process,  their  junction  forming  an 
acute  angle,  which  lies  internal  to  the  carotid  artery,  and  jugular 
vein  but  separated  from  them  by  the  superior  cervical  ganglion  of 
the  sympathetic.  The  petro-pharyngeal  portion,  is  attached  to  the 
petrous  portion  of  the  temporal  bone,  external  to  the  levator  palati 
and  Eustachian  tubes  and  passing  forwards  and  downwards,  splits 
into  two  layers,  to  form  the  pterygo-pharyngeal  portion  ; one  of 
those  layers  is  connected  to  the  posterior  lip  of  the  interna  pte^gwd 
plate  on  the  internal  side  of  the  tensor  palati,  and  the  other,  wh 
fs  much  stronger,  to  the  crest  which  bounds  internally the  nav^ 
fossa-  on  the  internal  side  of  the  last-named  muscle  close  to  the 
hamular  process,  both  unite  and  cross  to  the  inner  side  of  the  j- 
of  the  coronoid  process  of  the  lower  jaw  as  the  pterygo-maxma^ 

ligament  or  bucco-pharyngeal  aponeurosis,  which^stdlbetracd 

to  the  mylo-hyoid  ridge  of  the  lower  jaw,  here  constitutm  anoth 
origin  of  the  constrictor,  which  should,  with  good  reason  be  na^d 
(he  mylo-phuryngeal  process.  Through  the  instnunentahty  of  t s 

continuous  fiteoos  sheet,  the  superior  mnstoeto  » to  h 

several  points  enumerated,  but  anteriorly  it  has  yet  an  addition 
«U,n  to  the  side  of  the  base  of  the  tongue,  os  the  glosso-phu- 
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ryngeal,  or  mylo-glossus  muscle.  It  may  therefore  be  said  in  general 
terms,  to  arise  from  the  side  of  the  base  of  the  tongue,  from  the 
posterior  third  of  the  mylo-hyoid  ridge,  from  the  pterygo-maxillary 
ligament,  from  the  hamular  process,  and  internal  pterygoid  plate, 
from  the  petrous  portion  of  the  temporal  bone,  and  cuneiform  pro- 
cess of  the  occipital.  The  fibres  run  in  curves  between  the  several 
points  of  attachment,  with  the  concavities  directed  upwards ; and 
in  the  intervals  between  the  fixed  points  certain  parts  are  found ; 
as,  for  instance,  between  the  maxillary  and  pterygoid  attachments, 
the  internal  pterygoid  muscle  and  gustatory  nerve  are  seen,  between 
the  pterygoid  and  petrosal,  the  muscles  of  the  palate  and  Eustachian 
tube,  and  lastly,  between  the  petrous  and  occipital,  two  semilunar 
spaces  are  observed,  called  the  sinuses  of  Morgagni  and  Vere,  where 
the  muscular  tissue  is  altogether  deficient,  allowing  the  fibrous 
aponeurosis  to  become  distinctly  visible. 

The  Extrinsic  Muscles  of  the  Pharynx,  are  the  stylo-pharyngei 
and  palato-pharyngei,  the  former  of  which  have  been  already  de- 
scribed in  the  dissection  of  the  neck,  and  the  latter  will  be  examined 
with  those  of  the  palate.  But  in  addition  to  these  there  are  certain 
accessory  slips,  that  are  only  present,  however,  in  some  cases,  and 
are  commonly  known  as  the  muscles  of  Albinus.  One  of  these,  called 
the  pterygo-pharyngeus,  arising  from  the  hamular  process  and  in- 
ternal pterygoid  plate,  and,  passing  downwards  over  the  tendon  of 
the  tensor  palati,  expands  and  is  attached  to  the  mucous  surface  of 
the  superior  constrictor,  being  often  connected  to  the  soft  palate, 
and  contained  in  its  mucous  fold.  A second  fleshy  band  occasionally 
arises  from  the  petrous  portion  of  the  temporal  bone  between  the 
levator  palati  and  the  pharyngeal  aponeurosis,  with  which  it  is 
intimately  blended  ; this  sometimes  expands,  and,  investing  the 
Eustachian  tube,  is  then  continued  as  far  as  the  palato-pharyngeus, 
which  may  have  induced  Winslow  to  consider  and  describe  it  as  a 
distinct  muscle,  under  the  name  of  salpingo-pharyngeus,  on  account 
of  its  attachment  to  the  Eustachian  tube,  but  the  term  petro-pha- 
ryngeus  would  appear  to  be  more  applicable.  A small  fasciculus 
more  like  ligament  than  muscle,  the  spheno-pharyngeus,  may  also 
anse  from  the  spine  of  the  sphenoid  bone,  internal  to  the  internal 
lateral  ligament  of  the  lower  jaw,  and  external  to  the  Eustachian 
tube  over  which  it  arches  downwards,  to  be  attached  to  the  pharynx 
Rio  anus);  but  in  the  majority  of  cases  this  is  merely  a process  of 
the  ligament,  forming  an  arch  beneath  the  Eustachian  tube  and 
becoming  continuous  with  the  pharyngeal  aponeurosis.  Another 
slip,  called  the  occipito-pharyngeus,  has  also  been  described  as  arising 

rthe.  ^Delf0rm.  Procfa>  and  descending  to  be  inserted  with  its 
fellow  of  the  opposite  side  into  the  middle  line;  but  this'certainly 
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lias  no  existence,  and  the  mistake  seems  to  have  originated  from  the 
fact  of  a few  fibres  of  the  rectus  capitis  anticus  major  being  attached 
to  the  pharynx,  which  may  have  induced  the  idea  of  a distinct 
muscle.  The  pharynx  is  supplied  by  the  ascending  pharyngeal, 
palatine,  superior,  and  inferior  thyroid  arteries,  as  well  as  by 
branches  from  the  internal  carotid'  and  lingual ; the  pharyngeal 
plexus  of  nerves  is  destined  for  it  solely,  but  it  receives  in  addition 
branches  from  the  superior  and  inferior  laryngeal,  and  glosso-pha- 
ryngeal. 

Action.— It  will  be  observed,  that  the  bag  of  the  pharynx  is  so 
attached  to  certain  fixed  points,  as  at  its  superior  part  serve  to  keep 
its  walls  apart.  Thus  at  its  highest  limit  it  is  stretched  between 
the  pterygoid  plates ; beneath  this,  between  the  rami  of  the  jaw, 
and  still  lower,  between  the  cornua  of  the  os  hyoides,  all  of  which, 
while  they  tend  to  preserve  its  width,  likewise  divide  it  anatomically 
into  nasal,  buccal,  and  laryngeal  portions.  Of  these,  the  first  can 
suffer  but  slight  alteration  either  as  to  length  or  width ; the  buccal, 
on  the  other  hand,  in  consequence  of  the  mobility  of  the  points 
to  which  it  is  attached,  undergoes  extensive  changes  in  both 
directions  during  the  performance  of  the  act  of  deglutition;  while 
the  laryngeal  is  but  slightly  affected  during  this  function.  From 
the  independence  of  each  constrictor,  the  gradual  contraction  of  the 
canal  from  above  downwards  is  fully  insured,  for  as  the  function 
of  deglutition  is  purely  reflex,  that  portion  first  contracts  to  which 
the  stimulus  is  first  applied,  of  course  indirectly,  as  it  is  on  the  mucous 
surface  the  excito-motor  impression  occurs,  and  so  is  propagated 


onwards.  , .....  

The  pharynx  may  now  be  laid  open,  by  a vertical  incision  on  the 

back  part,  and  washed  out,  when  the  canal  is  seen  to  be  similar  in 
figure  internally,  to  what  its  external  outline  presents ; it  is  lined 
by  a mucous  membrane,  with  seven  openings  all  situated  apparently 
on  its  anterior  wall;  four  of  these  being  placed  above  the  velum, 
namely,  the  Eustachian  tubes  and  posterior  nares;  and  thiee  below 
that  fold,— the  isthmus  faucium,  glottis,  and  oesophagus. 

Posterior  Nares.— Two  oval  openings,  one  inch  in  length  from 
above  downwards,  and  from  half  to  three-quarters  of  an  inch  trans- 
versely, form  the  only  communication  of  the  nose  with  the  pharynx , 
they  are  bounded  above  by  the  body  of  the  sphenoid  bone,  below  by 
the  palate  plates  of  the  palate  bone;  internally  by  Jfe  vomer,  crest 
of  palate  and  rostrum  of  the  sphenoid ; and  externally  by  the  inter 
ifSSS  plate,  and  nasal  process  of  the  palate  bone.  It  must 
oweve,  be  borne  in  mind  that  in  the  recent  state  those  openings 
„«  Zewhat  diminished  in  size  by  the  prominence  of  the  mucous 


lining. 
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Eustachian  Tube. — In  order  to  dissect  this  canal,  let  the  levator 
and  tensor  muscles  of  the  palate  be  exposed  behind  the  internal 
pterygoid  process,  when  the  cartilaginous  portion  of  the  tube  will  be 
seen ; it  and  the  bony  part  combined  being  about  one  inch  and  three- 
quarters  in  length,  extending  from  the  anterior  wall  of  the  tympanum 
to  the  posterior  nares.  In  consequence,  however,  of  a dilatation  at 
its  tympanic  extremity,  and  a similar  enlargement  at  its  nasal,  the 
latter  being  of  the  greater  size,  the  tube  taken  in  its  whole  length 
is  trumpet-shaped ; the  osseous  portion,  which  is  three-quarters  of 
an  inch  in  extent,  is  continued  in  the  substance  of  the  temporal  bone 
between  the  outer  side  of  the  petrous  and  inner  of  the  squamous  divi- 
sions, the  termination  appearing  in  the  retreating  angle  between  them ; 
from  this  point  the  cartilaginous  part  commences,  and  is  about  one 
inch  in  length,  and  directed  forwards  and  inwards,  so  as  to  open  at 
the  posterior  edge  of  the  inferior  spongy  bone.  Strictly  speaking, 
a deficiency  exists  interiorly  and  internally,  and  this  is  made  up 
of  fibrous  tissue  derived  from  the  pharyngeal  aponeurosis,  while  at 
its  termination  its  posterior  lip  is  prolonged  in  a remarkable  manner 
so  as  to  form  a striking  excrescence  or  prominence  anteriorly. 

Relations. — Superiorly  it  is  in  contact  with  the  union  of  the  spinous 
process  of  the  sphenoid  with  the  petrous  portion  of  the  temporal 
bone,  both  being  grooved  so  as  to  form  a half  cylinder,  deeper  before 
than  behind  for  the  reception  of  the  tube,  also  the  cartilage  closing 
the  anterior  lacerated  hole,  and  the  Vidian  nerve,  with  the  root  of  the 
internal  pterygoid  plate,  and  body  of  the  sphenoid  ; externally  it 
corresponds  to  the  middle  meningeal  artery,  temporo-auricular,  and 
inferior  maxillary  nerves,  the  latter  being  separated  from  it  by  the 
otic  ganglion,  to  the  tensor  palati,  internal  pterygoid  plate,  and 
pterygo-pharyngeal  aponeurosis ; and  internally  to  the  petro-pharyn- 
geal  aponeurosis,  which  it  pierces,  to  the  levator  palati,  and  mucous 
membrane.  The  principal  use  of  the  tube  is  to  convey  air  into  the 
cavity  of  the  tympanum,  in  order  to  support  the  membrane  stretched 
across  the  outer  opening  of  that  portion  of  the  middle  ear;  it  also 
subserves,  in  a greater  degree  than  is  generally  supposed,  to  the 
function  of  direct  audition,  while  it  is  likewise  of  service  in  carrying 
off  any  excess  of  secretion  that  might  accumulate  in  the  tympanic 
cavity.  . Occasionally  its  canal  maybe  obstructed,  a change  inducing 
Eustachian  deafness,  and  under  those  circumstances  its  permeability 
may  be  discovered  by  compressing  the  nostrils,  closing  the  lips,  and 
then  forcing  the  air  contained  in  the  cavity  of  the  mouth  backwards  • 
and  if  by  this  means  it  obtains  access  to  the  tympanum,  it  produces 
a crackling  of  the  membrane  perfectly  audible  to  the  experimenter, 
the  tube  is  absent  in  fishes,  and  has  a common  opening  at  the  poste- 
i ior  nares  in  birds.  Its  vascular  supply  is  derived  from  the  posterior 
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auris,  ascending  pharyngeal,  and  the  descending  palatine,  with  twigs 
from  the  internal  carotid  arteries  ; and  its  nervous  from  a branch 
from  the  lesser  palatine,  tympanic  plexus,  and  otic  ganglion.  The 
mucous  membrane  lining  the  tube  is  pale,  soft,  and  thick,  and  the 
epithelium  clubbed  and  ciliated,  the  latter  character  being  peculiar 
to  that  of  the  tube  alone,  and  never  extending  to  the  lining  of  the 
tympanum. 

Velum  Pendulum  Palati,  is  composed  of  a double  fold  of  mucous 
membrane,  and  a distinct  fibrous  or  aponeurotic  layer,  with  the 
expanded  attachments  of  five  pair  of  muscles,  and  presents  a quadri- 
lateral outline,  with  the  uvula  projecting  from  the  lower  margin  ; 
the  anterior  superior  border  is  attached  to  the  posterior  edge  of  the 
palate  plates  of  the  palate  bones,  and  is  continuous  in  this  position 
with  the  mucous  membrane  of  the  mouth  and  nose  ; the  posterior 
inferior  margin  exhibits  a double  curve  or  arch,  with  the  uvula  pro- 
tecting and  forming  the  centre ; the  nasal  surface,  convex  looks 
upwards  and  backwards  ; and  the  oral  concave,  downwards  and 
forwards,  while  the  edges  laterally  are  attached  to  the  superior 
constrictor.  The  mucous  membrane  should  now  be  dissected  oil  from 
the  nasal  surface  as  well  as  from  the  inner  aspect  of  the  pharynx, 
and  thus  will  be  brought  into  view  three  pair  of  muscles,  namely, 
levator,  and  tensor  palati,  with  the  motor  uvulse. 

Levator  Palati.— Pound,  thick,  and  fleshy  above,  broad  and 
expanded  below,  arises  by  a short  tendon  from  the  petrous  portion 
of  the  temporal  bone  in  front  of  the  carotid  foramen,  and  from  the 
cartilaginous  portion  of  the  Eustachian  tube  on  its  posterior  surface. 
It  passes  at  first  downwards  and  forwards,  and  then,  expanding  and 
LSg  inwards,  is  inserted  into  the  dorsum  of  the  softpalate,  some 
of  its  fibres  terminating  in  the  palatine  aponeurosis  and  others 
crossing  the  middle  line  to  become  continuous  with  those  on  the 
opposite  side  ; the  latter  being  extremely  short  and  often  tendinous 

m Externally  with  the  tensor  palati,  superior  constrictor, 

and  the  Eustachian  tube,  and  internally  with  the  mucous  membrane 
while  its  horizontal  portion  is  covered  by  the  motor  uvulm,  and  lies 

on  the  palato-pharyngeus. 

Art  inn  — To  raise  the  soft  palate. 

Tensor  or  Circumflexus  Palati.— Fleshy  above  and  tendinous 
Mow  arises  from  tile  fossa  navicularis  at  the  root  of  the  interna 
plate,  from  the  base  of  the  spine  of  the  sphenoid  and 
Interior  surface  of  the  Eustachian  tube;  it  forms  a thin,  tie.  y 
fasciculus,  flattened  front  side  to  side,  which  descends ■£■*<£ 
internal  pterygoid  plate,  and  terminates  in  a round  tendon  that  plays 
SS  process,  from  which  it  is  separated  by  a bun* ; 
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it  then  expands,  and  is  reflected  horizontally  inwards  to  be  inserted 
into  the  aponeurosis  of  the  velum,  and  also  into  the  posterior  edge 
of  the  palate  bone. 

Relations. — Externally  with  the  internal  pterygoid  muscle,  from 
which  it  is  separated  by  a fibrous  layer ; and  internally  with  the 
internal  pterygoid  plate,  superior  constrictor,  and  Eustachian  tube, 
which  separates  it  from  the  levator  palati ; the  horizontal  portion  is 
continuous  with  the  palatine  aponeurosis,  and  above  and  before  the 
levator  is  covered  by  the  motor  uvula. 

Action.—  To  make  tense  the  velum,  and  if  the  lower  part  is  fixed, 
to  dilate  the  Eustachian  tube. 

Motor  Uvul/E,  occupies  the  middle  line  of  the  palate,  and  arises 
by  a long  tendinous  slip  from  the  spinous  process  of  the  palate  bone ; 
it  passes  at  first  backwards,  then  curves  forwards,  and  is  inserted 
into  the  areolar  tissue  of  the  uvula. 

Relations. — Above,  it  has  the  mucous  membrane  ; and  below,  the 
levator  palati  muscles,  with  the  palatine  aponeurosis.  These  muscles, 
though  often  described  as  a single  fleshy  mass,  under  the  name  of 
azygos  uvula),  are  always  separated  by  an  areolar  line,  and  the  opinion 
entertained  of  their  occasional  absence,  probably  arose  from  examin- 
ing them  too  near  the  palate  bone,  where  their  structure  is  fibrous. 

Action. — To  shorten  and  elevate  the  uvula. 


Palato-p h arynge  us . — Seen  by  drawing  upwards  the  velum,  and 
dissecting  off  the  mucous  membrane  behind  the  tonsil,  also  from  the 
under  surface  of  the  palatal  fold  itself,  arises  broad,  fasciculated,  and 
fleshy  in  structure  from  the  inferior  surface  of  the  palatine  aponeu- 
rosis, and  becoming  narrow,  passes  downwards  and  backwards,  to 
be  inserted  into  the  superior  cornu,  and  posterior  border  of  the 
thyroid  cartilage. 

Relations.  In  the  palate,  it  lies  below  the  insertions  of  the  superior 
muscles  ; but  in  the  pharynx,  it  is  between  the  mucous  membrane 
and  superior  constrictor,  where  it  forms  the  posterior  half-arch  of 
the  palate.  Its  action  will  be  described  with  the  palate  in  general. 

Palato-glossus.— Smaller  and  shorter  than  the  last,  seen  by  re- 
moving the  mucous  membrane  in  front  of  the  tonsil,  arises  broad 
from  the  inferior  surface  of  the  velum,  passes  downwards,  and  be- 
comes narrower,  but  soon  again  expands,  and  is  inserted  broad  into 
the  side  of  the  toDgue,  with  the  stylo-glossus. 

Relations.  Internally  it  corresponds  to  the  mucous  membrane  • 
externally  to  the  superior  constrictor  ; and  posteriorly  to  the  tonsil! 
It  forms  the  anterior  half-arch  of  the  palate. 

The  mucous  membrane  of  the  velum,  is  formed  on  the  nasal  aspect 
by  a continuation  from  that  cavity,  while  that  on  the  lower  aspect 
is  prolonged  from  the  mouth  ; both  layers  uniting  at  the  posterior 


230 


VELUM  PENDULUM  PALATI. 


free  edge  and  apex  of  the  uvula.  This  membrane  is  comparatively 
thick  and  soft,  pale  on  the  upper,  but  more  vascular  on  the  lower 
surface  ; the  epithelium  partaking  of  the  characters  peculiar  to  the 
cavity  in  its  vicinity,  being  columnar  and  ciliated  on  the  nasal  surface, 
and  squamous  on  the  oral  aspect.  In  addition  to  the  five  pairs  of 
muscles  already  described,  a dense  aponeurosis  occupies  the  upper 
half,  and  this  is  continuous  above  with  the  fibrous  layer  of  the  hard 
palate,  with  that  of  the  nasal  fossae,  and  of  the  Eustachian  tubes ; it 
receives  the  insertions  of  the  several  muscles,  but  does  not  extend  to 
the  inferior  border,  where  the  two  layers  of  mucous  membrane  are 
in  contact,  with  the  intervention,  only,  of  lax  areolar  tissue  and 
glands,  which  are  largely  prolonged  into  the  uvula.  The  glands  are 
involuted  mucous  tubules,  and  are  more  numerous  on  the  inferior 
than  on  the  superior  surface ; their  ccecal  extremities  lie  m the  areolar 
tissue.  This  latter  constituent  of  the  velum  is  lax,  and  permits  of 
rapid  and  extensive  effusion,  in  which  the  uvula  also  participates. 
The  uvula,  is  a pyramidal  projection,  but  it  may  be  sometimes  ei  er 
flat  or  bifid,  or  occasionally  absent  altogether ; but  this  is  a very 
rare  occurrence;  in  the  normal  state  it  is  seen  curving  forwards 
above  the  base  of  the  tongue,  but  without  actually  touching  it.  I 
relaxation  of  the  palate,  subsequent  to  repeated  attacks  of  inflamma- 
tion particularly  of  an  asthenic  character,  it  frequently  becomes 
elongated  to  such  an  ezteut  a8  to  lie  continually  on  the  tongue  tat 
while  in  this  position  it  produces  little  or  no  irritation,  and  that  whic 
may  be  observed  always  depends  upon  a sudden  inspiration,  or  an 
attempt  at  deglutition,  which  may  carry  it  so  far  back  as  tc » tquc 
the  epiglottis.  That  such  is  the  true  explanat.on  of  the  resulting 
spasmodic  cough,  is  proved  by  the  fact  that  when  the 
to  such  an  extent  as  to  lie  in  direct  and  continual  contact  mth  the 
tongue,  an  occurrence  of  this  kind  rarely,  if  ever,  occurs.  The  soft 
nalate  is  of  utility  in  the  expression  of  sounds,  both  natural  and 
acquired  but  its  integrity  is  of  paramount  importance  m connexion 
with  the  function  of  deglutition.  During  the  performance  of  tins 
act  when  the  food  is  passing  over  the  retracted  and  elevated  root 
the  tongue  when  at  the  first  impression  of  irritation  the  upper  pa 
of  theX^nx  contracts,  and  the  isthmus  of  the  fauces  is  closed,  the 
tendency  to  regurgitation  through  the  nares  which  naturally  exis 
1 sdd  by  V*  endie  to  be  obviated  by  the  elevation  of  the  soft 
palate,  but  the  subsequent  observations  of 

Zrtened  uvula  ; and  thus  a perfect  parftion  1S  estab- 
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lislied  between  the  nasal  and  buccal  portions  of  the  pharynx,  com- 
pletely preventing  regurgitation. 

The  vascular  supply  is  derived  from  the  ascending  and  descending 
palatine  arteries,  while  the  nerves  which  influence  it  are  the  palatine 
branches  of  Meckel’s  ganglion. 

Isthmus  Faucium. — Thenatural  openingof  communication  between 
the  mouth  and  pharynx,  is  in  shape  transversely  oval,  and  bounded 
above  by  the  velum  and  uvula ; below  by  the  base  of  the  tongue,  and 
laterally  by  the  half-arches  of  the  palate  and  the  tonsil.  This  open- 
ing is  subject  to  continual  variations  in  figure,  depending  on  the 
position  of  the  tongue,  the  movements  of  the  palato-nharyngei  and 
palato-glossi,  and  also  on  the  degree  of  development  of  the  tonsil. 

Tonsils,  or  Amygdalae. — Are  oval  or  almond-shaped  follicular 
glands,  placed  in  a recess  between  the  anterior  and  posterior  pillars 
of  the  palate,  large  above,  narrow  and  pointed  below,  and  covered 
by  a fine  mucous  membrane  prolonged  into  the  follicles  which  con- 
stitute the  greater  portion  of  these  bodies.  Each  tonsil  has  anteriorly 
the  palato-glossus  ; posteriorly,  the  palato-pharyngeus  ; below,  the 
base  of  the  tongue ; and  externally,  the  superior  constrictor,  and 
internal  pterygoid  muscle— the  vicinity  of  these  muscles  evidently 
providing  for  a certain  degree  of  pressure  on  the  gland  for  the  pur- 
pose of  urging  the  secretion  of  mucus  from  the  follicles.  Several 
large  vessels  are  also  in  close  proximity  to  the  gland  ; the  external 
carotid  lying  superficial  to  it,  the  internal  posterior  to  it,  and  the 
facial  anterior  and  inferior  to  it.  When  the  tonsil  enlarges,  it 
becomes  of  necessity  much  closer  to  those  vessels  by  its  external 
surface ; the  pterygo-pharyngeal  aponeurosis,  however,  obviates  its 
enlargement  to  any  considerable  extent  in  that  direction,  the  princi- 
pal increase  being  towards  the  mucous  surface,  impinging  on  the 
cavity  of  the  mouth,  so  that  in  applying  a cutting  instrument  to  the 
internal  surface  of  an  enlarged  tonsil,  it  is  really  more  remote  from 
any  large  vessel  than  in  the  healthy  condition  of  the  gland.  The 
tonsil  is  very  freely  supplied  with  blood  from  the  following  arteries  : 
—Internal  carotid,  ascending  pharyngeal,  tonsillary,  ascending  and 
descending  palatine,  all  of  which  form  a plexus  surrounding  the 
gland,  from  which  the  capillaries  freely  enter  its  structure  ; it  pos- 
sesses but  slight  sensibility,  although  supplied  by  branches  from 
the  glosso-pharyngeal , gustatory,  and  sympathetic  nerves. 

The  student  should  now  direct  attention  to  the  cavity  of  the 
mouth,  with  its  contained  organ,— the  tongue;  and  this  may  be 
examined  either  by  making  a vertical  section  of  the  skull  and  face 
or  by  dividing  the  buccinator,  and  removing  one-half  of  the  ramus 
of  the  jaw.  The  cavity  of  the  mouth  is  of  an  oval  figure,  bounded 
above,  by  the  hard  and  soft  palate;  below,  by  the  tongue  and  the 
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sub-lingual  space ; laterally,  by  the  cheeks,  molar  teeth,  and  alveoli ; 
posteriorly,  by  the  isthmus  faucium  ; and  anteriorly,  by  the  incisor 
and  canine  teeth,  with  the  lips.  The  superior  wall  is  arched,  with 
the  concavity  directed  downwards,  and  although  fixed  and  immo- 
vable anteriorly,  that  portion  constituted  by  the  floating  curtain  can 
alter  its  position  with  freedom  and  facility.  The  anterior  portion  of 
the  wall  of  the  cavity,  may  also  be  elongated  by  protrusion  of  the 
lips ; and  a similar  enlargement  may  ensue  laterally,  by  distension  of 
the  cheeks ; while  the  vertical  space  is  constantly  suffering  change 
in  extent,  depending  on  depression  and  elevation  of  the  tongue. 
The  lining  membrane  can  be  traced  from  the  free  border  of  the  lower 
lip  on  to  its  posterior  surface,  and  from  this  to  the  gum ; then  over 
the  latter  through  the  intervals  between  the  teeth  to  its  posterior 
surface,  and  still  backwards,  over  the  floor  of  the  sublingual  space  to 
the  under  surface  of  the  tongue,  forming  a fold  in  the  middle  line 
(fnenum  linguae) ; from  this  over  the  apex  and  edges  of  this  organ 
to  its  base,  and  by  the  three  glosso-epiglottid  folds,  on  the  lingual 
face  and  margins  of  the  epiglottis.  Superiorly,  it  can  be  traced 
from  the  free  margin  of  the  upper  lip  to  the  posterior  surface, 
then  backwards  on  the  gum,  forming  a fold  in  the  middle  line,  the 
fraenum  of  the  upper  lip,  while  sometimes  freenula  may  be  also 
observed  opposite  the  lateral  incisors,  indicating  the  original  develop- 
ment of  the  lip  from  three  centres ; it  then  passes  between  the  teeth 
to  the  posterior  surface  of  the  gum,  from  which  it  is  prolonged  on 
the  lingual  surface  of  the  hard  and  soft  palate,  lining  also  the  buccal 
plane  and  the  outer  side  of  the  gums.  On  the  lips  the  mucous 
membrane  is  thin,  but  very  vascular;  on  the  gums,  the  vascu- 
larity is  diminished,  while  the  thickness  is  greatly  augmented,  in 
consequence  of  a dense  fibrous  layer  that  adheres  to  the  periosteum, 
converting  it,  in  fact,  into  a compound,  or  fibro-mucous  structure. 
On  the  buccal  structure  it  is  smooth  and  soft,  presenting  an  elevated 
fold,  corresponding  to  the  anterior  edge  of  the  internal  pterygoid 
and  ramus  of  the  jaw,  indicating  the  posterior  limit  of  the  buccal 
space ; while  on  the  palate,  it  is  again  of  a compound  structure,  hard, 
dense,  and  of  considerable  thickness,  a lineal'  depression  marking 
the  original  symmetrical  development  of  the  palate.  ie  g am • s in 
connexion  with  this  tract,  are  follicular,  some  beiug  mere  involutions 
of  the  mucous  membrane,  while  others  are  convoluted  in  the  sub- 
mucous tissue,  but  yet  simple  in  constitution,  and  lined  in  every 
case  by  a prolongation  of  the  common  membrane. 

The  Epithelial  Covering,  is  strong,  and  forms  an  uninterrupte 
layer,  by  many  considered  to  be  cuticular,  as  it  is  directly  continuous 
with  the  superficial  covering  of  the  face.  Like  the  cuticle,  it  may 
be  raised  by  irritants,  forming  vesicles  similar  to  aphtlise  ; or,  again, 
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it  may  be  peeled  off  in  an  extensive  layer,  after  maceration.  This 
covering,  lias  always  much  greater  density  on  the  tongue,  than  in  any 
other  situation. 

The  Tongue,  composed  essentially  of  muscular  tissue,  being  simi- 
lar to  the  heart  in  this  respect,  is  oval  in  figure,  and  corresponds  to 
the  space  included  between  the  horizontal  rami  of  the  inferior  maxil- 
lary bone.  When  in  the  natural  and  unconstrained  position,  it 
extends  from  the  incisor  teeth  to  the  os  hyoides,  so  that  its  absolute 
base  is  concealed ; but  if  only  that  portion  disclosed  when  the  mouth 
is  opened  be  considered  as  representing  the  figure  of  the  organ,  it 
would  then  be  triangular'  with  the  base  posteriorly,  and  the  apex  in 
front,  free  on  the  dorsum,  margins,  and  the  anterior  third  of  the 
inferior  surface.  It  receives  an  investment  from  the  oral  mucous 
membrane,  and  is  exceedingly  movable, — rthe  motions  exercising 
no  inconsiderable  influence  on  the  larynx,  pharynx,  and  palate,  in 
consequence  of  the  attachments  of  the  organ,  which  are  as  follows  : 
anteriorly,  it  is  connected  to  the  symphysis  menti  by  the  frsenum 
linguae,  and  the  genio-hyo-glossi  muscles;  posteriorly,  to  the  epi- 
glottis by  the  glosso-epiglottidean  folds  of  mucous  membrane,  which 
are  three  in  number,  the  central  being  the  largest ; superiorly,  to  the 
palate  by  the  palato-glossus,  and  mucous  membrane ; inferiorly,  to 
the  os-hyoides,  by  mucous  membrane,  a fibrous  layer  (hyo-glossal 
membrane),  also  by  the  genio-hyo-glossi^  and  inferior  linguales 
muscles;  externally,  to  the  inside  of  the  lower  jaw  by  the  superior 
constrictor  of  the  pharynx;  and  above  and  behind,  to  the  styloid 
process  of  the  temporal  bone,  by  the  stylo-glossus  muscle.  The 
tongue  presents  for  examination  two  margins,  two  surfaces,  and  a 
point  or  tip;  these  we  now  propose  to  consider  in  order  as  enu- 
merated. 

The  margins  are  thick  posteriorly,  but  thin  and  sharp  in  front, 
while  the  inferior  surface  is  smooth  and  concave,  with  a triangular 
mesial  depression  continued  from  the  attachment  of  the  frsenum, 
with  on  either  side  a longitudinal  elevation,  formed  by  the  linguales 
and  genio-hyo-glossi  muscles,  the  ranine  veins  being  also  visible 
through  the  mucous  membrane.  The  upper  surface  or  dorsum,  as  it 
is  usually  called,  likewise  presents  a mesial  raphe,  extending  from 
the  foramen  ccecum  behind,  to  the  point  in  front,  where  it  forms  a 
notch,  the  depth  of  which  varies  with  the  tension  of  the  frsenum. 
The  mucous  membrane  on  this  surface,  should  be  particularly 
examined,  not  only  with  the  unassisted  eye,  but  also  with  a lens  of 
low  power,  as  it  is  extremely  difficult  to  become  conversant  with 
its  intimate  structure,  without  a close  investigation.  This  invest- 
ment exhibits  all  the  several  constituents  peculiar  to  its  class 
namely,  a basement  membrane,  a papillary  layer,  and  an  epithelial 
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covering ; each  of  which  should  be  examined  in  succession.  The  base- 
ment membrane  composed  of  the  two  forms  of  fibrous  tissue,  is 
thick,  dense,  and  resisting,  and  receives  the  insertions  of  the  super- 
ficial muscular  fibres,  thus  assisting  in  the  formation  of  the  outline 
of  the  organ ; while  the  surface  is  marked  by  a series  of  papillae, 
which  consist  of  two  classes,  the  simple  and  compound,— the  former 
being  found  in  all  situations,  but  the  latter  restricted  to  the  dorsal 
region  only.  In  order  that  a proper  idea  may  be  formed  of  them, 
it  is  requisite  to  macerate  the  organ,  to  remove  the  epithelial  in- 
vestment ; when  it  will  be  observed  that  the  peculiar  organization 
found  in  this  situation  is  not  wholly  dependent  on  the  epidermoid 
tissue,  but  that  the  subjacent  basement  membrane  participates  in 
the  modifications  of  the  surface.  Simple  papilla,  are  found  in  the 
largest  number  on  its  sides  and  under  surface;  but  they  may  be 
observed  also  on  the  dorsum,  in  the  intervals  between  the  filiform 
and  fungiform  (compound)  bodies,  but  more  scattered  in  the  latter 
situation.  Each  consists  of  a pointed  or  pyriform  prolongation  of 
the  basement  membrane,  covered  by  epithelium ; some  being  per- 
forated, representing  a follicle  containing  granular  bodies  or  nu- 
cleated cells,  a single  vascular  loop,  with  nervous  filaments,  com- 
pleting their  organization.  Compound  papillae,  on  the  other  hand, 
are  divided  into  three  varieties, -the  filiform,  fungiform,  and  calyci- 
form,  and  are  restricted  exclusively  to  the  dorsum  and  edges  of  the 
tongue,  each  compound  papilla  being  merely  an  assemblage  of  the 
simple,  but  modified  in  arrangement  according  to  the  variety  with 
which  they  are  connected. 

Filiform,  the  most  numerous,  being  as  twenty  to  one  in  comparison 
with  the  other  varieties,  consist  of  a cylindrical  projection,  formei 
of  a circularly  arranged  series  of  simple  papillm,  which  are  fused 
into  each  other  at  the  margins,  so  as  to  constitute  the  wall  o m 
cylinder,  but  are  free  at  the  point,  reminding  one  forcibly  of  the  ten- 
tacular arms  of  the  polype,  these  points  varying  from  sixteen  to 

thirty  in  number.  This  circular  arrangement  is  very  ob^ous  in 

the  papillae  of  the  sides  and  apex,  but  more  dithcult  to  be  detected 
in  those  of  the  middle  region.  On  further  inspection  a depiesmon 
in  the  central  part  exactly  like  a mucous  follicle  is  obseived  vlnle 
to  each  acuminated  extremity  of  the  formative  simple  papdhe,  a 
cylinder  of  epithelium  is  attached  which  is  hollow,  the  walls  bein0 
composed  of  scales  of  that  structure,  attached  by  their  edges,  so  a* 
to  form  a tubule,  which  are  of  different  lengths,  short,  ^d  badly 
defined  at  the  apex  and  edges,  but  long  and  well-marked  in  the  middle 
region  of  the  tongue.  It  is  in  consequence  of  these  filiform  pr 
longations  that  this  class  of  papillae  has  received  its  name. 

Fungiform,  occur  at  the  centre  of  the  organ,  and  are  narrow  at 
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the  base,  and  dilated  at  their  summits,  the  simple  formative  papillse 
being  flattened,  and  the  epithelium  thin,  and  destitute  of  filamentous 
processes.  Behind  the  calyciform  class  there  are  a few  which  ap- 
pear to  be  a modification  of  the  fungiform,  but  they  are  sessile,  and 
the  simple  papillae  on  their  surface  are  pyriform. 

Calyciform,  or  Papillae  Circumvallatac,  are  from  twelve  to 
sixteen  in  number,  arranged  at  the  posterior  part  of  the  organ  in 
two  lines,  diverging  anteriorly,  but  meeting  posteriorly  at  the  foramen 
coecum.  Each  represents  a cup,  out  of  the  centre  of  which  is  evolved 
a papilla,  sometimes  adherent  to  the  surrounding  rim — both  papilla 
and  margin,  being  beset  with  simple  papillae,  which  are  very  much 
flattened ; the  epithelial  investment  is  thin,  and  less  adherent  to  these 
than  to  any  of  the  foregoing  forms.  Behind  the  triangular  space 
circumscribed  by  those  calyciform  papillae,  are  two  Y-shaped  spaces, 
and  here  the  tongue  is  smooth  but  irregular,  presenting  the  opening 
of  numerous  mucous  glands,  to  which  the  mucous  membrane  has 
but  a slight  adhesion.  The  use  of  the  compound  papillae  would 
appear  to  be  gustative  sensibility,  but  this  function  is  apparently 
limited  to  the  point  between  the  foramen  coecum  and  the  apex  of  the 
organ.  Eor  a further  description,  see  Hassal’s  Microscopic  Ana- 
tomy, p.  495. 

On  raising  the  mucous  membrane  from  the  dorsum  of  the  tongue, 
the  muscular  structure  becomes  manifested,  and  has  been  divided 
into  extrinsic  and  intrinsic  muscles,  the  former  of  which  have  been 
already  described  as  the  stylo-glossus,  hyo-glossus,  genio-hyo-glossus, 
glosso-pharyngeus,  and  the  inferior  lingualis,  although  the  class  to 
which  the  latter  appertains  is  doubtful.  The  intrinsic  muscles  are, — 
the  superior  and  inferior  linguales,  and  the  central  muscular  nucleus ; 
the  existence  of  each  of  which  can  be  shown,  by  making  a transverse 
section  of  the  tongue  anterior  to  its  centre. 

Superior  Lingualis  is  formed  by  a series  of  fibres,  constituting  a 
continuous  layer  on  the  dorsum,  and  intimately  attached  to  the 
basement  portion  of  the  mucous  membrane.  Their  course  is  ob- 
liquely forwards  and  inwards  towards  the  raphe,  the  internal  being 
short,  the  external  much  longer,  and  extending  to  the  point  of  the 
tongue,  where  they  are  weak ; but  posteriorly,  their  thickness  some- 
times exceeds  a quarter  of  an  inch. 

Lateral  Lingualis  consists  of  three  sets  of  fibres ; of  which  the 
superficial,  most  visible  at  the  base,  pass  downwards  and  forwards 
but  are  often  raised  with  the  mucous  membrane.  Beneath  these  a 
deeper  set  pass  backwards  and  downwards,  and  may  be  seen  about 
the  centre ; and  lastly,  some  longitudinal  fibres,  derived  from  the 
stylo-glossus,  form  the  deepest  layer  of  this  region. 

Inferior  Lingualis. — This  fasciculus,  lying  between  the  hyo-  and 
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genio-hyo-glossi  on  each  side,  has  been  already  described  with  the 
extrinsic  muscles ; and  as  it  often  takes  an  origin  from  the  hyoid 
bone,  it  may  be  justly  considered  as  partaking  of  the  character  of 
both. 

By  making  a transverse  section  of  the  tongue,  in  its  centre  will 
be  seen  an  oval  mass,  but  concave  below,  and  of  a pale  yellowish 
colour,  with  a whitish  septum  dividing  it  into  two  symmetrical 
halves ; this  is  the  lingual  muscular  nucleus,  with  fibres  transverse 
and  vertical,  as  well  as  longitudinal,  on  its  upper  aspect,  extending 
from  the  os  hyoides  forwards  for  about  one  inch  and  a half,  related 
above,  to  the  superior  lingualis ; laterally,  to  the  stylo-,  and  hyo- 
glossus ; and  below,  to  the  inferior  lingualis,  and  genio-hyo-glossus. 
By  now  raising  the  three  folds  of  mucous  membrane  attaching  the 
tongue  to  the  epiglottis,  and  by  removing  the  membrane  in  the  con- 
cavity of  the  os  hyoides,  a ligamentous  layer  is  seen  passing  from 
that  bone  to  the  lingual  nucleus  (glosso-liyoid  ligament),  while  still 
deeper  in  the  mesial  line,  but  seen  more  easily  from  the  inferior 
surface,  and  between  the  genio-hyo-glossi,  the  lingual  cartilage 
appears,  triangular  in  shape,  with  the  base  posteriorly,  and  apex 
anteriorly ; it  is,  however,  very  incomplete  in  its  appearance,  being 
pectinated  similarly  to  the  septum  of  the  penis ; and  we  have  observed 
it  frequently  to  be  nothing  more  than  merely  a ligamentous  struc- 
ture, without  a vestige  of  cartilage,  and  fused  with  the  fatty  tissue 
of  the  base  of  the  tongue.  Three  nerves  are  distributed  to  the  last 
named  organ;  the  lingual  or  ninth  to  the  muscular  structure;  the 
glosso-pharyngeal  to  the  mucous  membrane  at  the  base ; and  the 
gustatory  to  the  papillated  surface ; while  the  lingual  branch  of  the 
external  carotid,  the  ascending  palatine,  and  tonsillary  arteries, 
supply  it  with  vascular  nutrition. 

The  functions  of  the  tongue,  are  so  numerous  and  important  that 
they  can  here  be  merely  glanced  at.  It  is  actively  engaged  as 
a material  agent  in  mastication,  in  deglutition,  and  in  the  act  of 
sucking,  its  retraction  producing  the  requisite  vacuum ; it  also  plays 
a leading  part  in  the  articulation  of  sounds ; and,  above  all,  the  sense 
of  taste  is  located  in  its  mucous  surface.  In  many  annuals,  as  for 
example  the  woodpecker  and  chamelion,  it  subserves  to  the  function 
of  prehension,  while  in  reptiles  its  motions  are  intimately  connected 
with  respiration. 


THE  LARYNX. 

This  organ  of  natural  language,  in  man  is  situated  above  the  trachea 
and  below  the  os  hyoides,  corresponding  to  the  third,  fourth,  and 
fifth  cervical  vertebra.  Several  different  structures  enter  into  its 
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composition,  stick  as  cartilage,  muscle,  ligament,  mucous  membrane, 
vessels,  and  nerves,  all  arranged  witli  no  slight  degree  of  complexity, 
and  the  student  will,  therefore,  find  great  assistance  by  first  study- 
ing a dry  skeleton  of  the  part,  before  proceeding  to  the  examination 
of  the  recent  larynx.  In  giving  a description  of  this  organ,  we  will 
pursue  what  would  appear  to  be  the  natural  course,  by  first  commenc- 
ing with  the  cartilages  and  ligaments,  and  afterwards  proceeding  to 
the  consideration  of  the  muscles,  and  openings  of  the  tube. 

The  larynx  consists  of  eight  cartilages,  of  which  four  are  large, 
viz.,  the  thyroid,  cricoid,  and  two  arytenoid  ; and  four  small,  viz., 
two  cornicula,  and  two  cuneiform.  There  is  also  a fibro-cartilage 
called  the  epiglottis,  which  will  be  described  in  its  proper  place. 

Thyroid  Cartilage. — Situated  at  the  superior  and  anterior  part 
of  the  tube,  is  said  to  be  shield-shaped,  but  its  resemblance  to  a sad- 
dle is  much  more  striking ; it  is  divided  into  two  alse  or  wings  form- 
ing the  sides,  an  angle  or  body  situated  in  front,  and  four  cornua, 
called  from  their  position  superior  and  inferior.  Each  ala  is  somewhat 
quadrilateral,  presenting  on  the  external  surface  two  tubercles,  some- 
times united  by  an  oblique  ridge,  the  superior  situated  in  front  of 
the  base  of  the  upper  cornu,  and  the  inferior,  smaller,  one-third  from 
the  posterior  edge ; to  the  lower  margin  of  the  intervening  ridge,  the 
sterno-tkyroid  is  attached ; and  to  the  superior,  the  thyro-hyoid,  while 
the  inferior  constrictor  takes  its  origin  from  both  tubercles,  as  well 
as  from  a ligamentous  arch  stretched  between  them  ; occasionally, 
also,  two  foramina  are  seed,  for  the  transmission  of  the  superior 
lai-yngeal  nerve,  and  artery,  but  this  is  by  no  means  constant  in  its 
occurrence.  Both  aim  unite  in  front  in  the  mesial  line  to  form  the 
angle  or  body,  which  is  more  prominent  above  than  below,  and 
larger  in  the  male  and  adult  than  in  the  female  or  child,  its  greatest 
development  being  coincident  with  the  increase  of  gravity  in  the 
voice.  The  prominence  alluded  to,  is  generally  known  as  the  pomum 
Adami,  and  is  covered  by  the  skin,  fascia,  with  a bursa  to  facilitate 
the  movements  of  ascent  and  descent,  and  occasionally  by  an  ascend- 
ing slip  of  the  thyroid  body.  The  posterior  edges,  rather  thick  and 
rounded,  are  separated  from  each  other  to  some  extent,  and  enveloped 
in  mucous  membrane,  beneath  which  the  fibres  of  the  stylo-pharyngeus 
are  inserted.  The  superior  margin,  thin  and  convex,  and  form- 
ing a notch  above  and  anteriorly,  when  taken  in  conjunction  with 
its  fellow,  receives  the  insertion  of  the  stalk  of  the  epiglottis,  while 
the  thyro-hyoid  membrane  is  attached  to  it,  from  that  point  to  the 
base  of  the  superior  cornu.  The  inferior  border,  thicker  than  the 
superior,  presents  three  arches ; the  largest  being  in  the  middle, 
forming  the  superior  boundary  of  the  crico-thyroid  space,  and  giv- 
ing attachment  to  the  crico-thyroid  membrane ; this  is  limited  on 
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each  side  by  the  inferior  alar  tubercles,  behind  which,  the  edge  is 
again  excavated  to  form  a smaller  arch  on  each  side,  overhanging 
the  cricoid  cartilage,  and  receiving  the  anterior  and  middle  fibres  of 
the  crico-thyroid  muscle.  The  superior  and  inferior  cornua  spring 
from  the  posterior  edge  above  and  below,  the  former  being  long, 
cylindrical,  and  curved  inwards,  and  having  attached  to  it  the  thyro- 
hyoid ligament,  and  the  stylo-  and  palato-pliaryngei  muscles;  while 
the  latter,  shorter  than  the  other,  but  thicker  and  flatter,  and  also 
curved  forwards,  articulates  internally  and  anteriorly  by  a plane 
surface  with  the  side  of  the  cricoid  cartilage,  giving  attachment  ante- 
riorly to  the  posterior  fibres  of  the  crico-thyroid  muscle,  and  exter- 
nally to  the  inferior  constrictor,  which  partially  conceals  it.  If  we 
now  direct  our  attention  to  the  posterior  or  inner  surface  of  the 
angle  or  ponium  Adami,  we  first  observe  the  stalk-like  process  ot 
the  epiglottis,  attached  the  highest  up,  and  below  it  the  superior 
vocal  chords,  while  external  and  inferior  to  these,  are  the  thyro- 
arytenoid muscles,  and  the  inferior  vocal  chords.  The  internal  sur- 
face of  the  ala  corresponds  from  above  downwards  to  the  aryten 
epiglottidean  folds  of  mucous  membrane,  containing  Hilton  s muscles, 
Superior  vocal  chord,  thyro-arytenoid  muscle,  sacculus  and  ventnc 
of  the  larynx,  inferior  vocal  chord,  external  to  which  is  situated  the 
crico-arytenoideus  lateralis,  and,  more  posteriorly  to  the  extern 
angle  of  the  arytenoid  cartilage  and  mucous  membrane,  with  the 
descending  branch  of  the  superior  laryngeal  nerve. 

In  the  child  this  cartilage  is  very  small,  nor  are  the  alar  tubercle 
developed  until  after  puberty, previous  to  which  the  surface  is  smoo  , 
and  the  whole  structure  diaphanous.  At  the  time  of  the  maximum 
development  of  the  male,  or  the  thirty-first  year,  those  tubercles 
display  an  opaque  appearance  from  ossific  deposits ; and  up  to  a late 
period  of  life,  it  is  only  that  portion  of  the  cartilage  beiow  andbeW 
the  oblique  ridge,  which  becomes  continuously  osseous.  In  the  ante- 
rior portion,  a point  or  two  may  be  visible  at  forty  years ; « 

that  a«-e  the  upper  and  lower  edges,  as  well  as  the  angle,  . 
well-formed  plates,  and  between  these  other  intermediate  plates  may 
pass  through  the  ala,  uniting  the  upper  and  lower  margins  , bu 
the  ala  a continuous  osseous  layer  is  never  seen,  even  m advanced 
life  From  the  remark,  that  the  development  of  this  cartilage  occurs 
rapidly  at  the  period  when  the  voice  is  assuming  a grave  tone,  it 
might  be  inferred  that  this  gravity  depended  on  the  magnitude  of 
the  cartilage,  but  it  will  be  constantly  observed  that  persons  having 
•in  excess  of  development  in  this  situation  exhibit  frequently  a pecu- 
Sr  weakness  of  Joe,  and  high  pitch  of  tone.  The  superior  cornua 
are  occasionally  observed  to  be  merely  articulated  vith  the  ala,  ^ 
condition  which  we  have  seen  in  a subject  aged  thirty-five  years, 


LARYNX. 


239 


but  the  inferior  cornua  are  a growth  or  prolongation  from  the  ala 
itself,  and  therefore  they  are  not  at  any  period  movable. 

Cricoid  Cartilage. — Annular  or  oval  in  shape,  the  cavity  which 
it  circumscribes  being  greater  antero-posteriorly  than  transversely, 
is  situated  between  the  thyroid  cartilage  and  the  trachea,  forming 
the  most  fixed  portion  of  the  larynx.  The  lower  edge,  horizontal, 
thin,  and  occasionally  irregular,  is  attached  to  the  first  tracheal  ring 
by  elastic  tissue,  mucous  membrane,'  and  muscular  fibres,  the  latter 
only  at  the  posterior  part,  while  the  upper  margin  is  cut  oflf  obliquely 
from  above  and  behind,  downwards  and  forwards,  in  such  a manner, 
that  the  posterior  surface  is  at  least  five  times  greater  in  vertical 
extent  than  the  anterior,  which  is  a little  more  than  a quarter  of  an 
inch.  Looking  at  the  superior  edge  in  the  middle  line  posteriorly, 
a small  notch  is  seen,  bounded  by  two  tubercles  on  either  side ; the 
notch  being  cover.ed  by  the  transverse  arytenoiaei,  and  mucous  mem- 
brane ; and  the  tubercles  on  either  side  forming  the  commencement 
of  the  articulating  surface  for  the  arytenoid  cartilages,-  to  which  we 
have  seen  attached,  in  many  subjects,  longitudinal  arytenoid  mus- 
cles, and  often  an  origin  of  the  inferior  constrictor;  the  articulating 
surface  for  the  arytenoid  cartilage,  observed  more  externally,  is 
convex,  and  looks  upwards,  forwards,  and  outwards,  its  long  axis 
being  directed  downwards,  forwards,  and  outwards ; while  anterior 
to  it,  the  crico-arytenoideus  lateralis  muscle  arises ; and  still  farther 
forward,  it  is  excavated  for  about  three-quarters  of  an  inch  in  width, 
where  it  gives  attachment  to  the  crico- thyroid  ligament,  and  bounds 
interiorly  the  crico-thyroid  space.  If  we  now  direct  our  attention  to 
the  circumference,  we  will  find  it  to  be  covered  anteriorly  by  the 
integument  and  fascia,  with  a slip  of  the  thyroid  body  usually  lying 
a little  to  one  side  of  the  middle  line  : more  externally,  the  convex 
surface  gives  attachment  to  the  crico-thyroid  muscle;  still  more 
externally,  on  a prominent  angle,  an  oval,  planiform,  articular 
facette,  looking  backwards  and  outwards,  receives  the  inferior  cornu 
of  the  thyroid  cartilage,  and  from  this  a ridge  leads  vertically  down- 
wards, giving  origin  to  the  lower  fibres  of  the  inferior  constrictor, 
the  facette  and  ridge  separating  the  lateral  from  the  posterior  seg- 
ment of  the  cricoid ; the  posterior  surface  is  marked  by  a median 
vertical  ridge,  to  which  the  longitudinal  fibres  of  the  oesophagus  are 
attached,  while  on  either  side  of  it  is  a concavity,  giving  origin  to 
the  crieo-arytenoidei  postici.  The  internal  surface  of  this  cartilage 
is  smooth  and  lined  by  mucous  membrane,  continuous  with  that  of 
the  larynx  above,  and  that  of  the  trachea  below. 

The  cricoid  is  much  denser  and  heavier  than  the  thyroid,  compen- 
sating by  its  great  height  posteriorly  for  the  deficiency  of  the  thyroid 
m that  direction  ; it  likewise  forms  the  basis  of  the  tracheal  tube, 
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and  the  most  active  of  the  laryngeal  muscles  are  attached  to  it,  as  to 
their  fixed  point.  Osslfic  changes  occur  at  a later  period  in  this 
than  in  the  thyroid,  and  are  principally  found  in  the  situation  of 
the  origin  of  the  crico-thyroid  muscle,  and  in  the  median  vertical 
ridges,  posteriorly  and  laterally.  The  cavity  of  the  cricoid  is  also 
somewhat  larger  in  calibre  than  the  first  ring  of  the  trachea,  and 
hence  it  receives  it  in  the  quiescent  state,  and  in  some  rare  instances 
the  lower  edge  is  fused  with  that  ring,  but  a circular  indentation 
always  marks  their  original  line  of  division. 

Arytenoid  Cartilages.— Are  two  in  number,  of  a triangular 
figure,  with  the  base  below  resting  on  the  cricoid,  and  apex  above 
surmounted  by  the  cornicula ; an  oblique  concavity  found  on  the 
base,  is  for  the  purpose  of  articulating  with  the  facette  on  the  upper 
edge  of  the  cricoid,  while  the  apex  is  curved  backwards,  being  some- 
times united  immovably  with  the  cornicula,  but  more  frequently 
an  articulation  occurring  between  them.  As  it  lies  in  its  natural 
position,  it  presents  three  surfaces,  viz.,  an  external,  an  internal,  and 
a posterior  or  superior,  separated  from  each  other  by  corresponding 
margins,  of  which  the  anterior,  looking  forwards  and  outwards, 
gives  attachment  to  the  crico-arytenoideus  lateralis,  and  mucous 
membrane,  which  here  contains  numerous  glands,  called  arytenoid. 
The  inner  edge  corresponds  to  its  fellow  of  the  opposite  side,  while 
the  posterior  and  external  presents  nothing  remarkable  except  at  its 
termination  interiorly,  where  it  juts  out  into  a tubercle  for  the  inser- 
tion of  the  crico-arytenoideus  posticus,  and  gives  origin  to  the  trans- 
verse arytenoid  muscles.  Of  its  surfaces,  the  anterior  and  internal, 
feebly’marked  above,  but  more  apparent  below,  gives  attachment 
fromiWe  downwards  to  the  aryteno-epiglottidean  folds,  and  mus- 
cleXiperior  vocal  chord,  and  thyro-arytenoid  muscles  while  still 
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interiorly,  a remarkable  process  called  the  manubrium,  pro 
d from  it,  gives  attachment  to  the  inferior  vocal  chord.  The 
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them  from  the  investing  areolo-fibrous  tissue,  which  has  led  many 
authors  to  mistake  their  natural  figure,  and  it  is  only  after  macera- 
tion for  a short  period  that  a correct  opinion  can  be  formed  of  their 
shape,  which  is  prismatic,  with  the  base  above,  and  the  long  axis 
directed  from  before  backwards. 

Epiglottis. — A fibro-cartilage,  situated  above,  and  in  front  of  the 
glottis,  and  when  examined  before  any  dissection,  it  appears  to  be 
triangular,  but  on  tracing  it  to  its  inferior  attachment,  it  is  leaf- 
shaped in  figure.  It  is  properly  divisible  into  two  portions, — the 
superior,  free,  and  shaped  like  the  mouth  of  an  ewer,  concave  on 
the  lingual  surface  in  the  vertical  direction,  and  convex  transversely, 
while  it  is  the  opposite  on  the  laryngeal  surface;  the  inferior  or 
fixed  portion  is  stalk-like,  and  attached  below  to  the  notch 
in  the  upper  angle  of  the  thyroid  cartilage  (thyro-epiglottidean 
ligament).  The  epiglottis  is  connected  above  to  the  base  of  Ihe 
tongue  by  three  folds  of  mucous  membrane  (glosso-epiglottidean), 
the  mesial  being  the  largest  of  the  three,  and  called  the  frsenum 
epiglotiddis,  a yellow  elastic  lamina  also  acting  as  a bond  of 
union  in  this  situation ; anteriorly  it  is  attached  to  the  concave 
surface  of  the  os  hyoides  by  mucous  membrane,  areolar  tissue, 
and  two  yellowish  fatty  bodies,  the  so-called  epiglottidean  glands, 
and,  in  addition  to  these,  by  some  bands  of  fibrous  tissue  (hyo- 
epiglottidean  ligaments) ; and  posteriorly,  to  the  arytenoid  car- 
tilages, by  the  aryteno-epiglottidean  folds  of  mucous  membrane. 
In  the  adult  the  epiglottis  is  wide,  and  notched  at  the  point, 
but  in  the  child  narrow  and  much  compressed  laterally;  it  con- 
sists of  fibro-cartilage,  and  is  covered. by  a fine  mucous  mem- 
brane, the  laryngeal  surface  of  which  is  studded  with  numerous 
foramina,  the  openings  of  glands  which  are  simple  in  structure, 
and  have  no  communication  with  the  so-called  epiglottidean  gland. 
The  principal  use  of  this  structure  is  for  the  purpose  of  defend- 
ing the  initable  surface  of  the  glottis  from  contact  with  the  food 
in  its  passage ; in  man  it  is  a*  passive  organ,  depending  for  its 
motions  on  the  parts  to  which  it  is  attached,  and  in  deglutition, 
when  the  larynx  is  raised  and  the  tongue  retracted,  it  is  forced  over 
the  glottis  like  a coverlid ; in  the  quiescent  state  the  opening  is  much 
smaller  than  the  epiglottis,  and  the  disparity  much  greater  when 
that  opening  is  contracted,  as  during  the  passage  of  any  matter  into 
the  pharynx.  Except  during  deglutition,  its  position  is  always  ver- 
tical, so  as  to  leave  the  glottis  free,  but  still  it  is  with  difficulty  seen 
in  the  living  subject.  When,  however,  the  finger  is  passed  over  the 
base  of  the  tongue,  should  any  attempt  at  vomiting  be  induced  it 
under  all  conditions  becomes  perfectly  evident  to  the  touch  ’in 
children  the  glottis  can  always  be  reached  by  the  finger  introduced 
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from  the  mouth,  and  if  during  the  attempt  the  epiglottis  be  nibbed 
even  roughly,  it  does  not  excite  coughing  or  spasm,  so  distressing  to 
the  adult,  but  the  moment  tbe  margins  of  the  glottal  opening  are 
touched,  the  greatest  suffering  is  excited  ; still  as  far  as  we  could 
observe  in  a case  where  we  had  occasion  to  pass  the  finger  down- 
wards to  the  glottis  of  a child,  it  did  not  appear  to  exhibit  the  same 
irritability  either  in  intensity  or  continuance  that  manifests  itself 
in  the  more  advanced  period  of  life,  under  the  influence  of  contact 
of  foreign  matter,  but  whether  the  parts  were  at  the  period  in  ques- 
tion clothed  with  mucous,  and  so  shielded  from  the  impression  of 
irritation,  we  are  not  certain,  and  additional  observations  would, 
therefore,  seem  requisite  to  determine  the  question,  which  appeal’s 
to  be  of  some  interest  physiologically. 

Glottis. — This  opening  into  the  larynx,  broad  anteriorly  and 
narrow  posteriorly,  is  bounded  in  front  by  the  epiglottis,  which 
forms  the  curved  base,  with  the  concavity  directed  backwards  ; 
posteriorly  by  the  arytenoid  cartilages,  their  cornicula,  and  a notch 
which  lies  between  them,  and  laterally  by  the  aryteno-epiglottidean 
folds  of  mucous  membrane,  which  are  lax,  and  contain  a quantity  of 
loose  areolar  tissue,  permitting  of  extensive  effusion  m oedema  glot- 
tidis.  It  was  formerly  supposed  that  during  deglutition  the  epiglo 
tis  is  thrown  down  upon  this  opening,  completely  closing  it  against 
the  entrance  of  foreign  bodies  of  all  kinds,  but  at  present  it  is  be- 
lieved that  of  certain  ingesta,  especially  m the  fluid  form,  some  may  e 
introduced  into  the  mouth  and  swallowed,  without  it  necessarily  fol- 
lowing that  the  epiglottis  shall  cover  the  aperture  at  the  same  time; 
under  ordinary  circumstances  it  is  however  always  in  the  erect  po- 
sition, so  as  to  favour  the  free  admission  of  atmospheric  air’ 

Muscles.— May  be  divided  into  three  sets,— two  pair  anteriorly , 
crico-thyroid,  and  thyro-arytenoid ; two  pair  posteriorly,  crico-ary- 
tenoideus  posticus,  and  proper  arytenoid,  and  pair  latei^y, 

crico-arytenoideus  lateralis,  aryteno-epiglottideus,  and  Hilton 
cles  to  which  may  be  added  the  hyo-  and  thyro-epiglottideus. 

^ Crico-thyroid.— Triangular  in  shape,  arises  from  a convex  emi- 
nence on  the  side  of  the  cricoid  cartilage;  the  fibres  pass  upwards 
and  backwards,  and  are  inserted  into  the  inferior  edge,  and  coinu  of 

-Son  the  cricoid,  and  thyroid  cartilages  and  erieo- 

thyroid  articulation,  and  is  covered  by  the 

thvroid  artery,  lateral  lobe  of  the  thyroid  body,  and  the  td?e  ot 

which  arches  over  it,  «-«£*»**  — 

brane  lying  betweeen  the  two  muscles  of  opposite  sides. 

Xil-To  approximate  the  anterior  edge  of  the  cricoid,  and  thy- 
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roid  cartilages,  thus  making  tense  the  vocal  chords,  by  increasing 
the  distance  between  their  points  of  attachment. 

By  now  cutting  vertically  the  ala  of  the  thyroid  cartilage  half-au 
inch  external  to  the  angle,  and  turning  it  backwards,  both  the  thyro- 
arytenoid, and  the  crico- arytenoid  lateralis  will  be  brought  into  view. 

Thyro-arytenoid.  — Narrow  behind,  but  broad  and  fleshy  in  front ; 
arises  from  the  posterior  surface  of  the  angle  of  the  thyroid  carti- 
lage, and  passing  backwards  and  outwards,  is  inserted  into  the  ex- 
ternal and  anterior  side  of  the  arytenoid. 

Relations. — Externally,  it  corresponds  to  the  ala  of  the  thyroid 
cartilage ; internally,  to  the  superior  vocal  chord  ; below,  to  a tri- 
angular space,  which  separates  it  from  the  crico-arytenoideus  later- 
alis, and  above,  to  Hilton’s  muscle  ; sometimes  this  muscle  is  divided 
into  three  or  four  bands,  with  cellular  intervals  between  them,  but 
we  have  never  seen  it  so  low  down  as  to  be  in  contact  with  the  in- 
ferior vocal  chord,  nor  the  insertion  prolonged  into  the  manubrium, 
as  stated  by  some. 

Action.— To  draw  downwards  and  forwards  the  arytenoid  carti- 
lages, as  well  as  to  approximate  them,  thus  diminishing  the  rima  by 
their  contraction,  and  hence  they  may  force  the  superior  vocal  chord 
into  the  cavity,  and  render  it  more  prominent,  but  they  certainly 
can  exert  little  influence  in  modifying  vibration.  Explicable  by 
their  anatomical  position  with  reference  to  the  vocal  chords,  we  con- 
sidei  them  functionally  as  a part  of  the  lateral  crico-arytenoid,  assist- 
ing them  in  drawing  forwards  the  outer  edge  of  the  arytenoid  carti- 
lages, and  by  this  means  approximating  the  manubria  and  vocal 
chords,  and  in  this  manner  contracting  the  lateral  diameter  of  the 
rima.' 

Crico-arytenoideus  Lateralis.— Triangular  in  shape,  with  the 
base  above  and  behind,  and  apex  below  and  before,  and  much 
thicker  than  the  thyro-arytenoid  muscle  ; arises  from  the  upper  and 
outer  edge  of  the  side  of  the  cricoid  cartilage,  and  passing  upwards 
and  backwards,  is  inserted  into  the  external  edge  of  the  base  of 
arytenoid  cartilage. 

Relations.  Externally , it  is  covered  by  the  crico-thyroid  muscle 
and  the  thyroid  cartilage  ; internally,  it  is  in  contact  with  the  true 
vocal  chord,  and  mucous  membrane  ; its  lower  edge  corresponds  to 
the  superior  margin  of  the  cricoid  cartilage,  and  its  upper  to  a tri 
angular  interval,  separating  it  from  the  thyro-arytenoid 

Action. — To  draw  downwards  and  forwards  ■ , 

ft , to  rotate  tLe  base  so  as  to  t„m 

to  approximate  the  superior  to  the  inferior  vocal  chord 

Crico-arytenoideus  Posticus. -Oval  or  diamond-shaped  ; 


arises 
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from  tlie  depression  on  each  side  of  the  posterior  vertical  ridge  on 
the  cricoid  cartilage,  and  passing  obliquely  upwards,  outwards,  and 
forwards,  is  inserted  by  a tendon  into  the  outer  angle  of  the  base  of 
the  arytenoid  cartilage. 

Relations.— It  lies  on  the  cricoid  cartilage,  and  crico-arytenoid  ar- 
ticulation, and  is  covered  by  the  mucous  membrane ; it  is  separated 
from  its  fellow  by  the  median  ridge,  and  the  longitudinal  fibres  of 
the  oesophagus,  and  corresponds  externally  to  the  origin  of  the  in- 
ferior constrictor,  and  inferior  laryngeal  nerve. 

Action. — To  draw  backwards  and  outwards  the  arytenoid  carti- 
lage, thus  producing  tension  of  the  vocal  chords,  and  at  the  same 
time  dilating  the  rima  glottidis  in  all  directions. 

Proper  Arytenoid  Muscles. — Are  placed  on  the  superior  and 
posterior  surface  of  the  arytenoid  cartilages,  immediately  beneath 
the  mucous  membrane,  and  consist  of  two  layers,  the  superficial  o 
which  are  flat  bands  arising  from  the  base  of  one  cartilage,  where 
they  are  sometimes  attached  to  the  upper  edge  of  the  cricoid,  and  in- 
serted into  the  apex  of  the  opposite,  while  in  connexion  with,  but 
superficial  to  them,  a distinct  band  for  each  side  is  not  unfre- 
quently  seen  arising  from  the  upper  edge  of  the  cricoid,  and  pass- 
ing upwards  and  forwards,  is  inserted  into  the  cornicula  of  the 
same  side,  or  this  arrangement  may  be  found  on  one  side  on  y , or 
sometimes  the  band  may  be  continuous  with  the  posterior  mytenoul 
muscle.  The  transverse  arytenoid  consist  of  two  sets  of  fibres,  tne 

one  superficial,  extending  between  the  distal  edges  of  opposite  car- 
tilages, and  the  other  deep  between  their  proximal,  running  from 

base  to  apex.  A 1; 

Relations.— They  are  covered  by  the  mucous  membrane,  and  lie 


on  the  arytenoid  cartilages.  . . . , , 

Action-  -The  oblique  fasciculi  if  not  acting  in  concert  with  the 

crico-arytenoideus  lateralis,  approximate  directly  the  cartl^e*’ 
while  the  transverse  at  the  same  time  rotating  their  bases,  tend  to 
separate,  and  not  approximate,  the  vocal  cords.  It  must  however 
bij5 borne  in  mind,  that  certain  high  authorities  attribute  an  action 
exactly  the  contrary  to  the  fasciculi  of  this  muscle.  . , , 

The7  Aryteno-epiglottidean  Muscles,  should  be  examined  by 
cautiously  dissecting  off  one  layer  of  the  aryteno-epiglottidean  folds 
They  are  always  found  with  great  difficulty  unless  the  laryns : w 
quite  recent,  and  are  divided  into  the  inferior  and  superior, the 
former,  described  by  Mr.  Hilton,  arising  ^rrow  W Hie  edjjf 
the  arytenoid  cartilage,  above  the  superior  vocal  cho^d  passing 
forwards  and  outwards,  then  expands,  and  is  uuwrted 
side  of  the  base  of  the  epiglottis,  having  the  sacculus  laryngis 
internal  to  it,  and  a layer  of  mucous  membrane  external  to  it. 
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Action. — To  compress  the  sacculus  laryngis  ; but  we  cannot  con- 
ceive it  to  be  a separate  muscle,  as  it  is  so  frequently  united  with 
the  thyro-arytenoid. 

The  Superior  Aryteno-epiglottideus,  consists  of  a few  fibres 
arising  from  the  apex  of  the  arytenoid  cartilage,  and  passes  forwards 
along  the  sides  of  the  glottis,  to  be  inserted  into  the  margin  of  the 
epiglottis.  It  is  sometimes  altogether  absent,  and  even  when  present, 
is  so  pale  and  confounded  with  the  sub-mucous  tissue,  that  it  easily 
escapes  observation. 

Action. — Simply  to  constrict  the  glottis. 

The  superior  aperture  of  the  larynx  having  been  already  described, 
to  examine  the  inferior,  the  first  ring  of  the  trachea  must  be  re- 
moved by  a transverse  section,  when  the  lower  edge  of  the  cricoid 
cartilage  will  be  seen  to  circumscribe  the  outlet,  which  is  oval  in 
shape,  with  its  long  measurement  from  before  backwards.  The 
margin  of  this  cartilage  is  beveled  off  on  the  internal  surface,  and 
although  lined  by  mucous  membrane,  it  permits  the  first  ring  of  the 
trachea  to  glide  within  it,  during  the  quiescent  condition  of  that 
tube.  On  measuring  the  vertical  distance  between  the  tracheal  and 
glottal  orifices,  it  will  be  found  to  be  about  one  inch  behind,  and  an 
inch  and  a half  in  front,  the  difference  depending  on  the  obliquity 
of  the  glottis,  which  slopes  from  above  and  in  front,  downwards  and 
backwards.  If  a section  be  now  made  through  the  vertical  ridge  of 
the  cricoid  cartilage,  and  the  sides  separated,  the  vocal  chords  will 
be  seen,  two  in  number  on  each  side,  known  as  the  superior  or  false, 
and  the  inferior  or  true ; of  these  the  superior,  thin  and  curved,  with 
the  convexity  looking  upwards,  is  attached  behind  to  the  arytenoid 
cartilage  ; and  in  front  to  the  back  part  of  the  angle  of  the  thyroid ; 
they  are  covered  on  both  surfaces  by  mucous  membrane,  and  the 
handle  of  a scalpel  can  be  passed  upwards  on  their  external  side  from 
the  ventricle,  showing  the  existence  of  a pouch,  which  in  some  cases 
extends  upwards  even  to  the  aryteno-epiglottidean  folds  of  mucous 
membrane,  constituting  the  sacculus  laryngis,  which  is  overlapped 
externally  by  Hilton’s  muscle,  and  the  ala  of  the  thyroid  cartilage. 
The  inferior  vocal  chord,  thick,  strong,  and  round,  is  attached  pos- 
teriorly to  the  manubrium  of  the  arytenoid,  and  passes  horizontally 
forwards  to  be  connected  to  the  angle  of  the  thyroid,  close  to  its 
lower  edge.  If  the  mucous  membrane  is  now  carefully  dissected 
from  these  ligaments,  as  well  as  from  the  stock  of  the  epiglottis,  it 
will  be  seen  that  all  those  structures  are  continuous  with  each  other 
and  composed  of  elastic  tissue  with  parallel  fibres,  which  are  few 
and  weak  in  the  superior  cord,  but  numerous  and  forming  a strong 
prismatic  cord  in  the  inferior.  Lying  between  the  two  chords  the 
ventricle  is  seen,  semilunar  in  shape,  being  curved  above,’  but 
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straight  below ; while  from  its  superior  and  anterior  part,  the  sac- 
culus  proceeds,  and  in  this  situation  a foreign  body  may  lodge,  and 
be  wholly  uninfluenced  by  the  column  of  air  as  it  either  enters  or 
leaves  the  larynx.  The  cricoid  cartilage  may  now  be  separated  from 
the  thyroid,  leaving,  however,  a thin  ring  of  the  former  superiorly, 
to  support  the  bases  of  the  arytenoid,  and  in  this  manner  a view 
may  be  obtained  of  the  rima  glottidis. 

Rima  Glottidis. — This  constricted  space  is  situated  midway 


between  the  glottis,  and  tracheal  opening,  and  in  figure  closely  resem- 
bles the  ace  of  spades  on  playing-cards.  It  commences  posteriorly, 
between  the  manubria  of  the  arytenoia  cartilage,  and  this  poition 
which  is  extremely  narrow,  after  extending  for  about  the  posterior 
third  of  the  space,  unites  with  the  anterior  which  is  triangular,  with 
its  base  behind  curved,  the  convexity  looking  backwards,  and  the 
apex  anteriorly,  but  rounded  or  blunted.  This  aperture  is  bounded 
in  front,  by  the  angle  of  the  thyroid  cartilage ; behind,  by  the  bases  of 
the  arytenoid,  and  upper  edge  of  the  cricoid ; and  laterally , by  the  true 
vocal  chords;  it  is  subject  to  extreme  variations  in  size  and  figure 
during  the  varied  intonations  of  the  voice,  and  also  during  respiration, 
being°widely  dilated  during  inspiration,  and  contracted  whilst  expi- 
ration is  being  performed.  Above  this  opening,  the  false  vocal  chords 
project  for  a short  distance  into  the  laryngeal  cavity ; but  it  is  quite 
absurd  physiologically  to  consider  that  they  are  of  any  great  import- 
ance in  connection  with  the  larynx.  The  mucous  membrane,  fine, 
pale,  and  soft,  and  covered  in  its  entire  extent  by  ciliated  epithelium, 
loosely  adherent  at  the  superior  opening,  but  on  descending  further 
within  the  cavity  its  attachment  to  the  cartilages  becomes  very 
intimate,  and  hence,  while  oedema  is  of  constant  occurrence  in  the 
neighbourhood  of  the  glottis,  it  is  exceedingly  rare  below  that  point. 

Ligaments  of  the  larynx,  consist  of  the  broad,  and  round  thyro- 
hyoid, the  crico-thyroid,  crico-arytenoid,  thyro-arytenoid,  and  the 

inferior,  or  tracheal  ligament.  _ ■ 

The  broad  Thyro-htoid  Ligament  is  composed  of  yellow  elastic 

tissue  attached  inferiorly  to  the  upper  edge  of  the  thyroid  cartilage, 
and  superiorly  to  the  upper  and  posterior  edge  of  the  os  hyoides ; 
it  is  pierced  by  the  superior  laryngeal  nerve  and  artery,  and  an  oval 
bursa  separates  it  from  the  posterior  surface  of  the  os  hyoides,  it  is 
covered  by  the  sterno-  and  thyro-liyoid  muscles,  and  is  strong  in  the 
middle  line,  but  weak  at  the  sides,  where  it  becomes  continuous 

with  the  following : — „ . 

The  round  Thyro-hyoid  Ligament  arises  from  the  superior  wrnu 

of  the  thyroid  cartilage,  and  is  attached  above  to  the  point  of  the 
cornu  of  the  os  hyoides;  it  is  composed  of  dense  white  fibrous 
tissue,  and  a sesamoid  bone  sometimes  exists  in  it  infenoily.  The 
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round  ligament  gives  attachment  to  some  of  the  fibres  of  the  middle 
constrictor. 

Anterior  Crico-thyroid  Ligament,  broad  and  diamond-shaped ; 
strong  in  the  mesial  line,  but  becoming  weaker  externally,  is 
attached  above  to  the  thyroid  cartilage,  and  below  to  the  cricoid. 
It  is  covered  by  the  sterno-hyoid,  and  crico-thyroid  muscles,  and  by 
the  crico-thyroid  artery,  and  is  principally  made  up  of  elastic  tissue. 
In  this  space  the  operation  of  laryngotomy  is  performed. 

Lateral  Crico-thyroid  Ligaments.— A strong  but  imperfect  cap- 
sule surrounds  the  articulation  of  each  inferior  cornu  of  the  thyroid 
with  the  side  of  the  cricoid  cartilage,  the  fibres  being  strongest  poste- 
riorly, while  anteriorly  a flat  band,  formed  of  elastic  tissue,  passes 
forwards  from  the  inferior  cornu  to  the  side  of  the  cricoid ; evidently 
for  the  piu’pose,  when  put  upon  the  stretch,  of  restoring,  by  its 
resiliency,  the  former  cartilage  when  depressed ; the  surfaces  of  the 
articulation  when  opened  are  seen  to  be  quite  smooth,  in  consequence 
of  the  distinct  synovial  lining  with  which  it  is  provided.  The  crico- 
thyroid lies  in  front  of  the  articulation,  the  crico-arytenoideus  posticus 
behind  it,  and  the  inferior  constrictor  covers  the  external  surface. 

Crico-arytenoid  Ligaments,  consist  of  an  imperfect  capsule,  the 
anterior  and  posterior  fibres  being  the  strongest ; a synovial  lining 
facilitates  the  motions  of  the  articulating  surfaces,  and  a strong  band 
of  fibres  also  may  be  traced  downwards,  from  the  posterior  and 
external  angle  under  the  posterior  crico-arytenoid  muscle,  to  the 
inferior  cornu  of  the  thyroid  cartilage. 

Crico-tracheal  Ligament,  is  represented  by  a plane  of  elastic 
tissue,  uniting  the  lower  edge  of  the  cricoid  cartilage,  to  the  first  ring 
of  the  trachea ; this  may  be  sometimes  fibro-cartilaginous,  or  it  may 
be  absent,  the  first  ring  being  then  fused  with  the  cricoid. 

Thyro-arytenoid  Ligaments  have  been  already  described  as  the 
vocal  chords,  as  well  as  the  ligaments  of  the  epiglottis,  in  the 
description  of  that  part. 

The  Larynx  is  supplied  by  the  superior  and  inferior  laryngeal 
arteries  from  the  thyroids,  and  by  the  superior  and  inferior  laryngeal 
nerves  of  the  pneumogastric ; for  a description  of  which,  see  Nervous 
and  Vascular  Systems. 


DEEP  MUSCLES  OF  THE  FOREPART  AND  SIDE  OF  THE  NECK, 

Consist  of  three  pair  in  front,— longi  colli,  recti  capitis  antici 
majores,  and  minores ; while  those  of  the  lateral  region  are,— the 
scaleni  antici,  and  postici.  In  order  to  expose  them,  the  deepest 
layer  of  the  cervical  aponeurosis  or  prse  vertebral  fascia  must  be 
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removed,  and  in  doing  so,  its  attachments  may  be  examined.  It 
comes  off  superiorly  from  the  basilar  process  of  the  occipital  bone, 
and  passing  downwards  on  the  front  of  the  spine,  becomes  strong 
and  dense  interiorly,  covering  on  each  side  the  scaleni,  and  levator 
anguli  scapulae,  and  attached  below  to  the  superior  costa  of  the  scapula 
and  posterior  edge  of  the  clavicle ; thus  separating  the  posterior  infer- 
ior triangle  of  the  neck  from  the  axilla,  and  constituting  the  cervico- 
axillary  septum.  It  is  also  in  intimate  connection  with  the  first  rib, 
between  the  anterior  and  middle  scaleni,  and  completes,  in  this  situa- 
tion, the  upper  boundary  of  the  thoracic  wall,  where  it  is  pierced  by  the 
branches  of  the  brachial  plexus  in  their  course  to  reach  the  axilla, 
as  well  as  by  the  subclavian  artery.  On  these  several  parts,  tubular 
prolongations  are  sent,  which  adhere  to  and  strengthen  their  structure, 
thus  conferring  on  them  a degree  of  resistance  calculated  to  avert  the 
injurious  effects  of  tension,  to  which  they  are  so  liable,  during 
extensive  movements  of  the  upper  extremities.  Its  physiological 
relation  to  the  lungs  is  also  of  much  importance,  in  protecting  these 
organs  from  the  effects  of  atmospheric  pressure,  an  office  that,  from 
its  peculiar  resisting  nature,  it  is  perfectly  adequate  to  sustain ; patho- 
logically considered,  the  utility  of  this  fascia  is  also  unquestionable, 
for  in  the  cervical  region,  it  restricts  abscess  consequent  on  caries  of 
the  vertebrae  from  becoming  diffused  amongst  the  lax  areolar  tissue 
of  the  neck ; and  in  the  costal,  opposes  an  effectual  obstacle  to  the 
passage  of  scrofulous  collections  of  matter  into  the  thoracic  cavity ; 
and  when  the  frequency  of  glandular  diseases  in  this  region  is 
remembered,  with  their  tendency  to  impinge  on  and  compress  im- 
portant organs  in  their  vicinity,  the  advantage  resulting  from  such 
a resisting  wall  of  fibrous  tissue  will  be  at  once  recognised. 

Longus  Colli. — Narrow  and  tendinous  above,  but  broad  and 
fleshy  below,  arises  from  the  sides  of  the  bodies  of  the  three  superior 
dorsal  vertebra;,  from  the  stellate  ligament,  head  and  neck  of  the 
first  rib,  also  from  the  transverse  processes,  bodies,  and  interverte- 
bral substance  of  the  fourth,  fifth,  and  sixth  cervical  vertebra;.  It 
ascends  obliquely  upwards  and  inwards  in  two  fasciculi,  an  inter- 
nal and  external,  and  is  inserted  tendinous  into  the  forepart  of  the 
bodies  of  the  three  superior  cervical  vertebra;. 

Relations.—' The  deep  surface  rests  on  the  spine;  the  inner  edge  is 
separated  from  the  opposite  muscle,  by  the  bodies  of  the  vertebrae 
and  the  anterior  vaginal  ligament  below ; but  superiorly , they  con- 
verge and  conceal  these  parts;  the  external  margin  is  separated 
from  the  anterior  scalenus  by  the  vertebral  artery,  and  inferior 
cervical  ganglion  of  the  sympathetic  below,  but  is  close  \ re  a e 
to  the  rectus  capitus  anticus  major  above;  it  is  covered  by  the  left 
subclavian,  carotid,  and  aorta  on  the  left  side ; and  bj  t c ar  ena 
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innominata  on  the  right ; while  in  the  neck,  on  either  side,  the  sub- 
clavians,  the  common  carotids,  and  jugular  veins,  pneumogastric, 
and  sympathetic  nerves,  the  pharynx,  oesophagus,  and  larynx  rest 
on  its  anterior  surface. 

Action. — To  bend  the  neck  forwards  and  to  turn  it  on  one  side ; 
but  its  principal  use  would  appear  to  be,  to  act  as  a vital  ligament 
in  preserving  its  erect  position. 

.Rectus  Capitis  Anticus  Major,  external  to  the  last,  arises  from 
the  anterior  surface  of  the  transverse  processes  of  the  third,  fourth, 
fifth,  and  sixth  cervical  vertebrae  by  tendinous  slips ; to  these  suc- 
ceed fleshy  fasciculi,  that  unite  to  form  a muscular  mass,  which 
ascends  obliquely  upwards  and  inwards,  and  is  inserted  into  the 
cuneiform  process  of  the  occipital  bone,  which,  here,  often  presents 
a depression  for  its  reception. 

Relations. — Its  origin  is  between  the  longus  colli,  and  the  anterior 
scalenus;  and  it  rests  on  the  spine,  and  rectus  minor,  while  it  is 
covered  by  the  pharynx,  internal  carotid,  and  jugular  vein,  pneumo- 
gastric, superior  laryngeal,  pharyngeal,  and  sympathetic  nerves, 
with  the  ascending  pharyngeal  artery,  and  vein. 

Action. — To  depress  the  head,  and  bend  it  forwards. 

Rectus  Capitis  Anticus  Minor. — In  order  to  see  this  muscle,  the 
rectus  major,  under  which  it  lies  almost  directly,  must  be  raised  and 
drawn  inwards.  It  is  somewhat  square  in  shape,  and  arises  from 
the  anterior  half-arch  of  the  atlas,  between  the  anterior  crest,  and 
the  rectus  capitis  lateralis.  The  fibres  pass  upwards  and  inwards, 
and  are  inserted  into  the  cuneiform  process,  posterior  and  external 
to  the  rectus  major,  a depression  likewise  existing  a little  posterior 
to  the  last,  for  its  insertion. 

Relations.  It  lies  on  the  occipito-atlantoid  articulation,  and  broad 
ligament ; and  is  concealed  by  the  last  muscle,  sympathetic  nerve, 
and  jugular  vein;  the  outer  margin  corresponds  to  the  rectus 
lateralis,  from  which  it  is  separated  by  a triangular  space,  con- 
taining the  ninth  and  suboccipital  nerves,  while  the  inner  edge  is 
separated  from  the  opposite,  by  the  cord-like  or  vertical  occipito- 
atlantoid  ligament. 

Action.  To  draw  the  head  forwards,  and  to  one  side ; or  when 
both  act,  to  bend  it  directly  forwards. 

S,calenus  Anticus,  triangular  in  figure,  and  situated  laterally 
arises  from  the  anterior  tubercles  of  the  transverse  processes  of  the 
third,  fourth,  fifth,  and  sometimes  sixth  cervical  vertebra,  by  ten- 
dinous, short  slips,  that  soon,  however,  become  fleshy  and  thick  and 
pass  downwards,  forwards,  and  outwards,  to  be  inserted,  by  a tendon 
about  half-an-inch  in  width,  into  an  oblique  crest  on  the  upper  sur- 
face of  the  first  rib.  1 
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Relations. — It  is  covered  anteriorly  by  the  sterno-mastoid,  omo- 
hyoid, and  posterior  surface  of  the  subclavian  muscle,  subclavian 
vein,  transversalis  humeri,  and  colli  arteries,  phrenic  nerve,  and 
ascending  cervical  artery,  with  a strong  layer  of  fascia  binding  the 
latter  parts  to  its  surface,  while  it  lies  on  the  subclavian  artery, 
brachial  plexus  of  nerves,  cervicalis  profunda,  and  superior  inter- 
costal arteries,  posterior  scalenus,  and  the  lower  branches  of  the 
cervical  plexus ; the  inner  edge  is  separated  from  the  longus  colli 
above  by  the  rectus^  major ; and  below,  by  the  vertebral  artery,  veins, 
inferior  cervical  ganglion,  and  the  subclavian  trunk ; while  the  ex- 
ternal margin  is  in  contact  with  the  trapezius. 

Action. — To  fix  the  first  rib,  and  bend  the  head  to  one  side. 

Scalenus  Posticus,  sometimes  considered  as  two  distinct  muscles, 
arises  by  tendinous  slips  from  the  posterior  tubercles  on  the  trans- 
verse processes  of  all  the  cervical  vertebra,  except  the  first  and  last ; 
the  fibres  pass  downwards  and  outwards,  separating  into  two  fasci- 
culi, which  are  inserted  into  a tubercle  on  the  first  rib  behind  the 
subclavian  artery,  and  also  into  the  upper  edge  of  the  second ; but 
this  latter  attachment  is  sometimes  wanting,  a long  slender  muscular 
band  taking  its  place,  and  passing  from  that  rib  to  the  transverse 
process  of  the  atlas ; this  may  be  called  the  scalenus  posticus  minor, 
to  distinguish  it  from  a small  band  that  is  brought  into  view  b) 
cutting  across  the  anterior  scalenus,  and  throwing  it  upwards,  when 
a short  but  broad  fasciculus  may  be  observed,  arising  from  the  sixth 
transverse  process,  and  passing  downwards  and  forwards,  is  inserted 
into  the  first  rib,  separating  the  subclavian  artery,  and  brachial 
plexus ; this  also  is  very  often  absent,  but  when  present  it  may  be 
called  scalenus  anticus  minor. 

Relations.— In  front  it  has  the  anterior  scalenus,  brachial  plexus, 
and  subclavian  artery;  behind,  levator  anguli  scapulae,  splenius, 
transversalis  colli,  and  the  cervicalis  descendens;  externally,  sei- 
ratus  magnus,  sterno-mastoid,  and  transversalis  colli  artery ; and 
internally,  the  first  intercostal  layer  and  rib,  cervical  vertebra,  and 
intertransverse  muscles.  It  is  pierced,  by  the  long  respiratoiy 
nerve. 

Action. — Similar  to  the  last. 


DISSECTION  OF  THE  UPPER  EXTREMITY. 

Directions.— The  shoulders  of  the  subject  having  been  raised  on  a 
block,  and  the  arms  elevated  to  right  angles  with  the  side,  make  an 
incision  through  the  integument,  from  the  sternal  end  of  the  clavicle 
to  the  eusiform  cartilage,  continuing  it  backwards  on  the  side  of  the 
chest,  at  right  angles  to  the  first;  then  let  another  be  carried  out- 
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■wards  along  the  clavicle,  arching  downwards  and  outwards,  so  as  to 
terminate  at  the  upper  third  of  the  arm ; the  skin  may  now  be  re- 
flected, and  the  following  parts  are  brought  into  view,  viz. — origin 
of  platysma  myoides,  descending  branches  of  cervical  plexus  of 
nerves,  and  the  superficial  fascia.  ' TV 

Superficial  Fascia. — A thin  sheet  of  areolo-fibrous  tissue,  con- 
tinuous with  the  similar  covering  in  the  contiguous  regions,  descends 
from  the  neck,  and  passing  over  the  clavicle  covers  the  anterior  and 
lateral  parts  of  the  thorax;  externally  it  forms  the  floor  of  the 
axilla;  internally  it  is  continuous  with  that  of  the  opposite  side, 
and  below  blends  with  the  abdominal  superficial  layer ; thick  and 
well  marked  superiorly,  but  thin  and  indistinct  interiorly,  it  is  occa- 
sionally loaded  with  fat,  and  especially  so  in  the  female ; while  the 
absence  of  fatty  deposit  in  the  male,  is  always  accompanied  by  a 
more  distinct  fibrous  character,  with  consequent  density  and  resist- 
ance. In  the  female,  it  also  splits  to  form  a capsule  for  the  breast ; 
and  in  addition,  likewise  sends  processes  (ligamenta  suspensoria) 
into  the  gland  for  the  support  of  its  internal  structures.  Between  the 
layers  of  the  fascia,  as  it  passes  over  the  clavicle,  are  the  supra- 
clavicular branches  of  the  cervical  plexus,  flat,  and  like  ribbons  in 
appearance,  destined  for  the  supply  of  the  thoracic  integument; 
while  fused  with  it  superficially,  are  seen  a few  scattered  fibres  of 
the  platysma,  constituting  a part  of  the  origin  of  this  muscle,  with 
likewise  some  minute  ramusculi  of  the  thoracic  arteries.  If  the 
fascia  is  now  raised,  the  great  pectoral  is  at  the  same  time  exposed. 

Pectoralis  Major. — Triangular  in  shape  with  the  base  at  the  • 
sternum,  and  apex  at  the  humerus,  arises  by  short  tendinous  fibres 
from  the  sternal  half  of  the  anterior  edge  of  the  clavicle,  which  is 
sometimes  grooved;  from  the  cartilages  of  the  second,  third,  fourth, 
and  fifth  ribs,  and  also  from  the  cartilage  and  bone  of  the  sixth, 
these  origins  being  fleshy  on  the  superficial,  but  tendinous  on  the 
deep  surface ; from  the  anterior  and  outer  edge  of  the  sternum,  and 
by  an  aponeurosis  that  covers  the  anterior  surface  of  that  bone,  the 
fibres  of  opposite  sides  here  decussating  obliquely;  from  these 
several  origins  the  fibres  pass  in  different  directions,  the  clavicular 
downwards,  backwards,  and  outwards;  the  costal  obliquely  up- 
wards, backwards,  and  outwards ; and  the  middle,  or  sternal,  out- 
wards and  backwards ; all  ultimately  converge,  and  are  inserted 
into  the  anterior  and  outer  lip  of  the  bicipital  groove,  the  clavicular 
passing  to  the  most  inferior  and  anterior  part  of  the  tendon,  while 
the  costal  and  sternal  portions  are  twisted  upwards  and  backwards 
behind  them,  so  as  to  lie  on  a plane  superior  and  posterior  to  them, 
the  tendon  likewise  participating  in  this  twisted  arrangement.  We 
have  once  seen  a long  flat  muscular  band  arising  from  the  external 
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insertion  of  the  rectus,  pass  upwards  on  the  serratus  magnus,  and 
then  winding  beneath  the  costal  fibres  of  the  great  pectoral,  unite 
with  the  superior  and  posterior  edge  of  the  tendon  of  the  latter 
muscle. 

Relations. — The  upper  and  outer  edge,  correspond  to  the  deltoid, 
from  which  it  is  separated  by  a,  triangular  interval  (Deltoid  Groove), 
occupied  by  the  cephalic  vein,  the  thoracica  humeraria  artery,  lesser 
pectoral,  subclavius,  infra-acromial  artery,  with  a branch  of  the 
anterior  thoracic  nerve,  and  at  the  superior  part,  the  point  of  the 
coracoid  process ; the  inferior  margin,  forms  the  anterior  fold  of  the 
axilla;  anteriorly,  it  is  covered  by  the  integument,  superficial  fascia, 
with  origin  of  platysma,  and  mammary  gland ; it  is  also  overlapped 
inferiorly,  by  the  anterior  edge  of  the  deltoid,  from  which  the  tendon 
is  separated  by  a bursa,  to  diminish  friction  during  contraction,  and 
it  lies  on  the  clavicle,  sternum,  ribs,  intercostals,  lesser  pectoral, 
serratus  magnus,  axillary  vessels,  and  nerves,  coraco-brachialis  and 

biceps  muscles.  . , . , 

Action. — It  will  be  observed  that  the  clavicular,  sternal,  and 
costal  fibres,  are  distinct  and  separated  by  cellular  spaces,  but  still 
the  muscle  can  only  act  as  a whole  to  press  the  arm  to  the  side,  or 
if  the  arm  be  fixed,  it  elevates  the  ribs  in  forced  inspiration ; by 
presenting  a soft  cushion  it  protects  the  superior  ribs  from  fracture 
and  by  the  proximity  of  its  insertion  to  the  head  of  the  humerus,  it 
would  apparently  serve  to  avert  dislocation,  not  to  produce  it 

By  cutting  across  the  last  muscle,  and  cautiously  reflecting  it,  the 
following  parts  are  brought  into  view,  viz.,  superior  thoracic  artery, 
lesser  pectoral  muscle,  the  ligamentum  bicorne,  the  biceps,  coraco- 
brachialis,  and  axillary  vessels,  and  nerves. 

Pectoralis  Minor. — Triangular  m shape,  broad  and  expanded  at 
its  origin,  and  narrow  at  its  insertion,  arises  by  short  aponeurotic 
fibres  which  soon  give  place  to  three  fleshy  slips  from  he  third, 
fourth,  and  fifth  ribs,  external  to  their  cartilages  ; the  fibies  pass 
upwards,  backwards,  and  outwards,  and  end  in  a tendon  vine  1 is 

inserted  into  the  internal  and  anterior  edge  of  the 

A thin  slip  passes  off  from  its  lower  margin,  to  bind  down  the  biceps, 

^“o-b^chiali,.  and  to  in  forming  the 

side  of  the  arm;  while  a second  prolongation,  continued  over  the 

coracoid  process,  passes  through  an  aperture  in  the  triangular  liga- 

ZT„d  toomos  continuous  with  the  supraspluatus  tendon,  but 

tlvfa  however,  is  sometimes  absent. 

VuZe.-The  upper  margin,  form e the  Wmor  of  to 

space  in  which  the  axillary  artery  lies  in  its  hist  stage,  and  gn 
attachment  to  the  expansion  of  the  ligamentum  towM,  »tach  m re- 
turn  sends  a thin  layer  over  the  autenor  surface  of  the  muscle , u hi 
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the  lower  margin  projects  below  the  great  pectoral.  It  is  covered  by 
the  great  pectoral,  the  superior  thoracic  artery,  and  the  anterior 
thoracic  nerve ; and  it  lies  on  the  ribs,  intercostal  muscles,  serratus 
magnus,  and  axillary  vessels,  and  nerves. 

Action. — To  depress  the  shoulder,  and  draw  the  scapula  forwards 
and  inwards.  It  also  presses  the  clavicle  against  the  sternum,  and 
thus  promotes  security,  when  the  shoulders  are  thrown  forcibly 
backwards  ; when  the  scapula  is  fixed,  it  may  likewise  assist  in 
inspiration. 

By  removing  the  costo-coraco-clavicular  ligament  from  the  clavicle, 
the  small  muscle  lying  beneath  that  bone  will  be  exposed, 

Subclavius  Muscle. — Somewhat  round,  arises  by  a short  tendon 
from  the  cartilage  and  anterior  extremity  of  the  first  rib,  and  im- 
mediately becoming  fleshy,  passes  upwards,  backwards,  and  out- 
wards, to  be  inserted  into  a groove  on  the  under  surface  of  the 
clavicle  as  far  out  as  the  interval  between  the  attachments  of  the 
conoid  and  trapezoid  ligaments. 

Relations. — Anteriorly  it  corresponds  to  a layer  of  the  costo-cora- 
coid  ligament,  and  the  acromial  branch  of  the  thoraccia-acromialis  ; 
below,  to  the  axillary  vessels,  and  nerves ; and  behind,  to  the  subcla- 
vian vein,  and  the  transversalis  humeri  artery,  the  posterior  layer 
of  the  costo-coracoid  ligament,  and  insertion  of  the  scalenus  anticus. 

Actions. — To  fix  the  first  rib  ; to  press  the  sternal  end  of  the 
clavicle  against  the  sternum,  and  also  to  depress  the  shoulder.  The 
mode  in  which  this  muscle  is  enveloped,  by  a dense  fascial  sheath 
prevents  its  contraction  under  ordinary  circumstances,  from  inter- 
fering with  the  circulation  in  the  axillary  vessels  ; but  still,  by 
forcibly  depressing  the  shoulder,  and  contracting  the  muscle  by  a 
voluntary  effort,  the  pulse  at  the  wrist  may  be  rendered  almost 
imperceptible. 

The  student  should  now  remove  the  fat,  areolar  tissue,  and  glands 
from  the  axilla,  referring  for  the  description  of  its  contents  to  the 
Vascular  System, — and  having  done  so,  let  him  saw  across  the 
clavicle,  throw  outwards  and  backwards  the  arm,  in  order  to  ex- 
amine the  following  muscles  : — 

Serratus  Magnus.  —A  thin,  flat  sheet  of  muscle,  lying  on  the 
anterior  and  lateral  part  of  the  thorax,  somewhat  quadrilateral  in 
shape,  the  upper  margin  being  the  shortest,  and  the  anterior  the 
longest ; arises  by  triangular  slips  from  the  first  eight  ribs,  external 
to  their  cartilages,  the  two  first  being  tendinous,  and  often  united, 
while  the  six  succeeding  are  fleshy,  and  much  broader  than  the 
others;  although  these  origins  appear  to  advance  forwards  as 
they  descend,  still  the  inferior  slips,  from  the  increasing  length  of 
the  ribs,  are  attached,  the  most  remote  from  the  cartilages  ; the 
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fibres  pass  backwards,  the  superior  and  middle  almost  horizontally, 
but  the  inferior  thick  and  converging,  ascend  obliquely,  and  are  in- 
serted into  the  internal  surface  of  the  superior  and  inferior  angles  of 
the  scapula,  and  in  the  intermediate  space  between  those  two  points 
into  a strong  fascia  stretched  between  them,  lying  anterior  to  the 
rhomboid,  and  behind  the  subscapular  muscles. 

Structural  Peculiarities. — This  muscle  consists  of  three  distinct  por- 
tions,— superior,  middle,  and  inferior.  Of  these  the  superior,  triangu- 
lar, has  its  base  attached  to  the  first  and  second  ribs,  sometimes  to 
the  second  only,  and  the  apex  to  the  superior  angle ; the  middle 
weaker  than  the  first,  and  square  in  shape,  is  attached  anteriorly  to 
the  third,  fourth,  and  fifth  ribs,  and  posteriorly  to  the  fascial  struc- 
ture at  the  base  of  the  scapula ; while  the  inferior,  the  strongest  and 
most  fleshy,  and  triangular,  is  attached  by  its  base  to  the  sixth, 
seventh,  eighth,  and  ninth  ribs,  and  by  its  apex  to  the  inferior 
angle  of  the  scapula. 

Relations. — The  external  surface  is  covered  by  the  pectorals,  the 
axillary  vessels  and  nerves,  by  the  scapular,  and  subscapular  muscles, 
and  by  a quantity  of  lax  watery  areolar  tissue,  by  the  long  thoracic 
nerve,  and  artery,  and  by  the  latissimus  dorsi,  internal  to  whjcli  it 
lies ; while  the  internal  surface,  lies  in  contact  with  the  ribs,  inter- 
costals,  and  the  scapular  branch  of  the  posterior  scapular  artery. 

Action. — Acting  as  a whole,  it  draws  forward  the  scapula  and 
shoulders  ; but  if  the  inferior  portion  acts  alone,  it  rotates  the  bone  so 
as  to  elevate  the  glenoid  cavity,  thus  assisting  the  trapezius  by  a re- 
versed action  ; by  fixing  the  scapula  it  may  also  assist  in  inspiration, 
thus  causing  it  to  act  from  its  insertion  to  its  origin. 

The  student  should  now  proceed  to  examine  the  thorax  and  its 
contents,  for  which  the  Anatomy  of  that  cavity  should  be  con- 
sulted. 

The  subject  should  now  be  placed  on  the  face,  with  a block 
beneath  the  thorax,  and  the  arms  allowed  to  hang  over  the  edges  of 
the  table. 

The  Integument  of  the  Back  is  strong  and  pale,  and  increases  in 
density  as  we  approach  the  middle  line,  where  an  indentation  indi- 
cates the  union  of  the  opposite  sides — the  prominent  points  in  this 
region  being,  the  occipital  bone  superiorly,  the  spinous  process  of  the 
seventh  cervical  vertebra  in  the  middle,  and  lower  down  the  spines 
of  the  scapula  laterally  and  superiorly,  and  the  crests  of  the  iliac 
bones  laterally  and  interiorly.  An  incision  should  now  be  made  fi  oiu 
the  tubercle  of  the  occipital  bone  downwards,  to  the  base  of  the  coccyx ; 
a second  upwards  and  forwards,  to  the  middle  of  the  crest  of  the  ilium , 
and  a third  downwards  and  outwards,  from  the  occipital  bone  to  the 
external  third  of  the  clavicle ; when  the  integument  may  be  reflected 
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forward,  and  the  superficial  fascia  exposed.  This  latter  structure, 
dense  above,  but  lax  and  loaded  with  serosity  interiorly,  is  permeated 
in  all  directions  by  the  cutaneous  filaments  of  the  cervical,  dorsal, 
and  lumbar  nerves,  and  when  it  is  removed  the  trapezius  and  latis- 
sirnus  dorsi  are  brought  into  view,  constituting  the  first  of  the  four 
layers  found  in  this  region. 

Trapezius. — Triangular  in  shape,  with  the  base  at  the  spine,  and 
apex  at  the  clavicle  and  scapula  ; arises  by  thin  aponeurotic  fibres 
from  the  internal  third  of  the  superior  curved  line  on  the  occipital 
bone,  from  the  ligamentum  nuchse,  from  the  spinous  process  of  the 
last  cervical  vertebra,  and  from  similar  points  of  all  the  dorsal,  and 
supraspinous  ligaments.  The  superior  fibres  pass  downwards,  for- 
wards, and  outwards  ; the  middle  directly  outwards  ; and  the  in- 
ferior upwards,  forwards,  and  outwards  ; the  lower  portion  ends  in 
a thin  tendon,  which,  gliding  over  the  commencement  of  the  spine 
of  the  scapula,  from  which  it  is  separated  by  a bursa,  and  a layer  of 
stratiform  cartilage,  is  inserted  tendinous  into  the  upper  edge  of  the 
spine  of  the  scapula,  and  posterior  margin  of  the  acromion ; while  the 
superior  is  attached  to  the  posterior  edge  of  the  external  third,  or  some- 
times half  of  the  clavicle,  being  united  in  the  latter  case  to  the  poste- 
rior border  of  the  sterno-mastoid.  The  occipital  attachment,  is  thin 
and  intimately  adherent  to  the  integument ; while  the  cervical  is  ten- 
dinous, and  forms  an  aponeurosis  called  the  cervical,  a structure  oval 
in  figure,  and  attached  in  the  middle  line  to  the  ligamentum  nuchse, 
and  to  the  spinous  processes  from  the  fifth  cervical  to  the  third 
dorsal  vertebra ; while  its  edges  are  blended  with  the  fleshy  fibres 
of  the  muscle ; the  dorsal  origin  of  the  trapezius,  also  tendinous,  is 
pierced  by  small  twigs  of  the  intercostal  cutaneous  arteries,  as  well 
as  by  cutaneous  filaments  of  the  posterior  dorsal  nerves,  but  at 
some  distance  in  front  of  the  tendinous  origin. 

Relations. — It  is  covered  by  skin  and  fascia,  and  lies  on  the  com-  * 
plexus,  splenii,  levator  anguli  scapulae,  rhomboids,  latissimus  dorsi, 
and  supraspinatus  muscles  ; on  the  occipital  artery,  and  great  occipi- 
tal nerve,  which  pierce  it  in  this  region  ; on  the  spinal  accessory 
nerve,  which  enters  its  anterior  edge,  but  above  the  clavicle  ; and 
also  on  the  transversalis  humeri,  and  colli  arteries. 

Action. — To  raise  the  shoulder  and  draw  it  backwards,  or  to  draw 
downwards  and  to  one  side  the  occipital  bone  ; or,  both  acting  to- 
gether, to  forcibly  pull  the  head  backwards. 

Latissimus  Dorsi. — Triangular  in  shape,  with  its  base  at  the  spine, 
and  apex  at  its  humeral  insertion ; arises  byshort  tendinous  fibres  from 
the  spines  of  the  six  inferior  dorsal,  and  all  the  lumbar  vertebrae, 
from  the  spines  of  the  sacrum,  from  the  posterior  third  of  the  crest 
of  the  ilium,  and  by  triangular  slips,  which  indigitate  with  similar 
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origins  of  the  external  oblique,  from  the  three  last  ribs,  near  their 
anterior  extremities.  The  superior  fibres,  pass  horizontally  outwards ; 
the  middle  and  inferior,  with  different  degrees  of  obliquity,  upwards 
and  outwards ; the  muscle  then  becomes  contracted,  but  still  pre- 
serving its  flattened  form,  glides  over  the  inferior  angle  of  the  sca- 
pula from  which  it  sometimes  derives  an  origin,  or  from  which  it 
may  be  separated  by  a bursa;  it  next  lies  on  the  posterior  surface 
of  the  teres  major,  and  then  twisting  round  its  inferior  margin  to 
reach  its  anterior  surface,  forms  a flat  tendon,  which  is  inserted  into 
the  posterior  edge  of  the  bicipital  groove,  and  by  a continuation, 
into  the  bone,  as  far  upwards  as  the  lesser  tuberosity,  but  above  and 
in  front  of  the  teres  major,  from  which  it  is  separated  by  a bursa. 

Relations.— It  will  be  observed  that  this  muscle  is  attached  to  the 
lumbar,  and  sacral  vertebrae  by  an  aponeurotic  expansion,  narrow 
above,  but  broad  below,  and  firmly  adherent  to  the  spines  of  the 
vertebrae,  and  sacrum ; and  laterally,  to  the  posterior  fifth  of  the  crest 
of  the  ilium;  while  above  and  externally,  it  is  continuous  with  the 
fleshy  sheet  of  muscle,  which  is  covered  by  skm  and  fascia,  by  the 
cutaneous  filaments  of  the  posterior  lumbar  nerves,  and  by  the  tra- 
pezius; in  the  axilla,  by  the  axillary  artery,  vein,  and  brachial 
plexus,  by  the  coraco-brachialis,  and  biceps,  which  lie  on  its  tendon 
and  which  separate  it  from  that  of  the  great  pectoral,  although  still 
they  are  connected  by  a dense  aponeurosis,  one  layer  of  which  .inks 
into  the  bicipital  groove  to  line  it,  while  the  other  passes  over  the 
Ion-  tendon  of  the  biceps,  and  binds  it  down  in  its  natural  position. 
As  the  trapezius,  and  latissimus  dorsi  diverge,  as  they  approach  the 
base  of  the  scapula,  there  results  a triangular  space » in l this  > 
varying  in  size  according  to  the  muscularity  of  the  individual, 

bounded  above  by  the  trapezius  and  below  by  the  ktis^^d  , 

with  the  base  externally  formed  by  the  scapula.  In  this  are  seen, 
;l,eVa  thin  fascia  it  removed,  the  inferior  fibres  of  the  rhombus 
major,  tendinous  slips  of  the  saoro-lumbalis,  and  the  seventh,  Mghth, 
and  ninth  ribs,  mth  their  attached  mtecosW^aa  weU  sn^e  to- 
minatin-  branches  of  the  posterior  scapular  arteiy  The  a.ntenoT 
abdominal  edge  of  the  latissimus  dorsi,  correepondsbetweaa  Urn  hm 
rib  and  the  crest  of  the  ilium,  to  the  posterior  marpn  of  thejxte 
nal  oblique,  leaving  however  a triangular  space  in  tins  situation, 
with  the  apex  above  and  base  below,  where  a portion  of  the  rnte  - 
nal  oblique  and  the  iliac  branches  of  the  internal  circumflex  artery, 
andilimscrotal  nerve  are  seen,  but  instances  have  sometimes  been 
observed  where  this  space  is  absent,  owing  to  the  fusion  of  the 
of  the  two  muscles  with  each  other.  The 


rests  on 


ot  tne  two  imisi-iw  

the  sacrum,  the  lougissimus  dorsi,  sacro-lumbalis,  spinalis 
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dorsi,  and  serratus  inferior  muscles,  with  the  posterior  dorsal,  and 
lumbar  nerves,  the  ribs,  intercostals,  and  teres  major. 

Action. — To  draw  the  shoulders  downwards  and  backwards,  to 
rotate  the  arm  inwards,  and  draw  it  backwards  behind  the  body,  to 
raise  the  body  as  in  climbing,  and  assist  in  the  support  of  the  trunk ; 
it  also  aids  both  in  expiration  and  inspiration,  as  it  acts  either  from 
its  origin  or  insertion. 

The  two-last  described  muscles  may  now  be  cut  vertically,  and 
reflected  outwards  and  inwards,  and  this  brings  into  view  the 
second  layer,  consisting  of  seven,  mutually  overlapping  each  other, 
v|z  : rhomboideus  major,  and  minor,  levator  anguli  scapulae,  sple- 

nius,  capitis,  and  colli,  aud  serratus  posticus  superior,  and  in- 
ferior. 

Rhomboids. — The  Minor  narrow  and  thin,  arises  tendinous  from 
the  last  cervical  spinous  process,  and  ligamentum  nuchae,  and  passing 
outwards  and  downwards,  is  inserted  into  the  base  of  the  scapula 
opposite  to  the  spine.  The  Major,  arises  from  the  three  superior 
doisal  spines,  and,  taking  also  the  same  direction,  is  inserted  into 
the  base  of  the  scapula  from  the  spine  to  the  inferior  ancle. 

Relations.  They  are  covered  by  the  trapezius,  a portion  of  the 
majoi  being  superficial  in  the  triangular  space  before  described,  and 
by  the  latissimus  dorsi ; while  they  lie  on  the  splenius  capitis,  on  the 
serratus  posticus  superior,  and  on  the  posterior  scapular  artery,  with 
the  insertion  of  the  serratus  magnus. 

Action.  To  rotate  the  scapula,  so  as  to  depress  the  acromion  pro- 
cess, and  also  to  draw  backwards  the  shoulder,  thus  assisting  the 
trapezius,  and  opposing  the  serratus  magnus. 

Levator  Anguli  Scapulae.— Somewhat  round,  arises  by  ten- 
dmous  slips  from  the  posterior  tubercles  of  the  transverse  processes 
of  four  superior  cervical  vertebral;  these  join  the  fleshy  portion  of 
the  muscle  obliquely,  and  it  then  passes  downwards  and  outwards 
to  be  inserted  into  the  superior  angle  of  the  scapula,  grasping  it  as 

far  downwards  as  the  spine  of  that  bone. 

Relations.- It  lies  on  the  cervical  nerves,  splenius  colli,  and 
scalenus  posticus,  but  separated  from  the  latter  by  the  posterior 
scapular  artery,  whde  it  is  covered  by  the  trapezius.  A triangular 
space  is  here  visible,  bounded  above  and  internally  by  the  sDlenius 

ternally  by  the  levator  anguli  scapula;  through  this  the  posterior 
scapular  artery  passes,  only  covered  by  the  trapezius  1 

tb?T°n'~T°  rais\the  base  of  the  scapula,  and  rotate  it,  so  that 
he  acrormon  may  be  depressed ; they  likewise  act  in  respiration 

sion  7 aUtag°mZ1Dg  the  serratua  at  its  point  of  inser- 
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The  rhomboids  and  levator  anguli  scapular should  now  be  cut 
across  so  as  to  expose  the  serratus  superior,  and  splenius. 

Serratus  Posticus  Superior.— Arises  by  a thin  aponeurotic  ex- 
f three  superior  dorsal  spines,  and  also  fiom  h 

is  covered  by  t wUl 

be  observed,  that  the  lowe  J aponeurosis)  that  passes 

senls  inferior,  through  which  it 
becomes  connected  with  ‘^mbar^oneurMm.  otic,  from 

expiration,  as  by  its  by  removing  the  serratus  superior. 

Splenius.  Isbroug  namely  the  splenius  capitis, 

T‘T  of  separation  is  often  'either  totally  absent 

and  colli,  but  as  the  rf  Jable  to  consider  it  only  as  one.  It 

or  very  indistinct,  is  1 cervical,  and  the  five  | 

arises  from  the  spines  of  the  two  ot  ^ nuchte.  The 

first  dorsal  vertebrae,  as  wel  c nntwar|a  and  are  inserted  into 
fibres  pass  upwards  foi-war  *’  pr0Cesses  of  the  four  superior 

the  posterior  tubercles  of  the  tiansve  p ^ ^ and  back 

cervical  vertebrae  by  ten  inous  ’ occipital  bone  between  the 
part  of  the  mastoid  process,  and  into  the  occipi 

two  transverse  ridges.  trapezius,  sterno-mastoid,  aud 

Relations.- It  is  covered  by  the  s^all  portion  of  which 

serratus  superior  ; and  lies  on  comp  ' > opposite  sides,  on  the 

trachelo-inastoid,  and  eon,- 
plexus.  . , , , i of  the  spine,  and  extending 
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composed  of  tendinous  and  fleshy  fasciculi,  to  which  the  term  erector 
spinse,  or  sacro-spinalis,  has  been  applied  ; this  mass  being  divisible 
into  portions  lying  in  contact  from  without  inwards,  sometimes 
capable  of  being  separated  with  facility,  or  again  so  completely  fused 
with  each  other  as  to  require  an  artificial  division  to  correspond  with 
any  applicable  existing  description  that  we  are  acquainted  with. 
They  are,  however,  usually  said  to  consist  of  the  sacro-lumbalis,  the 
most  external ; longissimus  dorsi,  in  the  middle  ; and  the  spinalis 
dorsi,  internally. 


Sacro-lumbalis. — Narrow  above  and  below, butwide  in  themiddle, 
arises  by  a broad,  strong  aponeurosis  from  the  tubercles  on  the  back 
of  the  sacrum  and  its  transverse  processes,  from  the  posterior  spine 
of  the  ilium,  and  the  posterior  fourth  of  the  adjacent  crest,  and  from 
the  spines  and  oblique  processes  of  all  the  lumbar,  and  three  infe- 
rior dorsal  vertebrae.  The  fibres  pass  upwards  and  outwards,  and 
aie  inserted  by  flat,  tendinous  slips  into  a ridge  on  the  posterior  sur- 
race  of  the  angle  of  each  rib.  If  the  sacro-lumbalis  be  now  divided 
from  the  longissimus  dorsi  and  turned  outwards,  a series  of  short 
aponeurotic  and  fleshy  fasciculi  are  seen  (musculi  accessorii),  from 
seven  to  nine  in  number,  arising  from  the  upper  edge  of  the  angle 
of  each  rib,  and  inserted  into  the  corresponding  tendons  of  the 
sacro-lumbalis. 

Longissimus  Dorsi.— Lies  internal  to  the  last,  and  arises  from  a 
strong  aponeurosis,  which  connects  it  to  the  ridge  and  transverse 
process  of  the  sacrum,  and  spines  and  articular  eminences  of  the 
lumbar  vertebra  ; it  ascends  in  the  vertebral  gutter,  and  is  inserted 
into  the  articular  eminences  of  all  the  dorsal  vertebra;,  and  externally 
by  tendinous  fasciculi  into  all  the  ribs  internal  to  their  angles. 

bPiNALis  Dorsi.— Narrower  than  the  last  but  more  internal,  and 
frequently  united  to  it;  arises  tendinous  from  the  spines  of  the  three 
upper  lumbar,  and  two  last  dorsal  vertebra,  and  is  inserted  into  the 
spines  of  the  remaining  dorsal. 

It  has  been  seen,  that  these  muscles  have  a common  origin  from  a 
strong  layer  of  tendon,  wide  below  but  narrow  above,  with  the  in- 
ernal  margin  straight,  and  firmly  attached  to  the  sacral  ridge,  to  all 

Ind  TT’  aDd  d°rSal  SpineS ; While  tbe  eternal  edge,  curved 
LerT  ’ I*  a“ach6d  CxternaI1y  t0  the  transverse  processes  of  the 
sacrum  and  posterior  superior  spine  of  the  ilium  ; from  the  upper 

Db  e U er  gG5  ^ aponeurotic  expansion  the  muscles  arise  ;-the 

wST  ^ bUt  at  tbe  Same  time  Placed  -th  oilique 
Dantis,  which  tend  to  increase  their  strength. 

aerrttfbi,f“TheiUmbar  is  C0Vered  the  ^issimus  dorsi, 

posterior  ?°  10r  l6af  °f  the  himbar  fascia>  aQd  the 

P°  umbar,  and  intercostal  cutaneous  nerves.  It  lies  on 
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the  middle  leaf  of  the  lumbar  fascia,  which  separates  it  from  the 
quadratus  lumborum,  and  also  on  the  bones  and  intercostal  . 
q To  support  or  generally  ilex  the  spine  to  one  side,  or  to 

bend  the  body  backwards,  and  depress  the  ribs. 

CzvncAul BK— , or  CEBV.CAO  POBT.OJ  o the  SAC««™ 

sacro-lumbalis,  aod  , «- 
by  the  splenii,  levator  anguli,  and  the  serratus  superior. 

Action.- To  bend  the  neck  to  one  side,  or  suppoit  it  m the 

P°Transversalis  Colli  or  Cervicis,  seen  by  turning  outwards  the 
longissimus  dorsi,  arises  from  ^postenoi  and  is 

inserted^into^he  °transverse  processes  of  the  five  inferior  ceiwical 
vertebrae.  , av>1  ievator  of  the  scapula,  : 

doX—  ui  ou  «5  trachelo-mastoideua  and  com- 

vemlis  colli,  arises  by  four  flat  tendons  from  „ 

the  articular  and  transverse  processes  of  the  foin  tis 

- it  in- 

separably  united  to  the  edge  of  t ie  C01  j and  digastric  muscles, 

^Relations. — It  lies  on  the  complexes,  ™Ceved  by  the 

on  the  mastoid  process,  and  occipital  artery , and  is 

splenius  and  transversalis  colli.  backwards  and  to  one  side. 

Action. — To  rotate  the  hea  , or  , but  tbick  and  fleshy 

Complexes. — Tendinous  and  1 ’ ^ gix  superi0r  dorsal, 

above;  arises  tendinous  from  e spin  ^ four  iuferi0r 

and  from  the  transverse  an  o i q I ardg  and  outwards,  and 
cervical  vertebra  ; it  passes  o iqu  ■ Y bone,  between  the 

is  inserted  into  the  rough  surface  of  t P p .g  The  internal 

two  transverse  ridges,  intern^  i P forms  a tendon 

portion  of  this  muscle  is  at  jclTagain  succeeds  a fleshy  belly, 

fjC:  "eSir  i,  sometimes  applied  to  if,  a secoud 
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flat  longitudinal  tendon  lies  in  the  middle  of  the  outer  portion,  from 
which  an  irregular  tendinous  line  passes  upwards  and  outwards  ; 
a second  digastric  fasciculus  being,  sometimes  observed,  on  the  deep 
surface. 

Relations. — It  is  covered  by  the  longissimus  dorsi,  trapezius, 
transversalis  colli,  and  splenius,  occipital  artery,  and  great  occipital 
nerve,  which  pierces  the  muscle  just  below  its  insertion ; and  it  lies 
on  the  obliqui,  the  posterior  recti,  the  vertebral  artery,  cervicaiis 
profunda,  posterior  jugular  vein,  and  posterior  cervical  plexus, 
which  separate  it  from  the  spinalis  colli. 

Action. — To  revert  the  head,  or  beep  it  erect ; also  to  rotate  the 
atlas  on  the  axis. 

By  removing  the  complexus,  the  fourth  layer  is  exposed,  which 
consists  of  nine  muscles,  namely,  semispinalis  colli,  and  dorsi,  which 
together  are  termed  the  dorso-cervico-spinalis ; — interspinalis,  inter- 
transversalis,  multifidus  spina,  the  obliqui,  and  recti. 

Dorso-cervico-spinalis,  consists  of  a series  of  tendinous  and  fleshy 
fasciculi — the  dorsal  portions  arising  from  the  transverse  processes 
of  the  six  inferior  dorsal,  and  inserted  into  the  spines  of  the  five 
superior,  and  two  inferior  cervical  vertebra ; while  the  cervical  con- 
sists of  six  slips,  much  thicker  and  stronger  than  the  dorsal,  which 
arise  from  the  oblique  processes  of  the  five  lower  cervical,  and  are 
inserted  into  the  spines  of  all  the  same  vertebrae,  except  the  atlas. 
This  muscle  is  exceedingly  large  in  quadrupeds,  for  obvious  reasons. 

Interspinales,  are  bands  passing  between  the  spines  of  the  several 
vertebrae  ; they  are  double  in  the  neck,  absent  altogether  in  the 
back,  and  remarkably  strong  and  thick  in  the  lumbar  region. 

Intertransverse  Muscles.— A double  plane  of  muscular  fibre, 
consisting  of  an  anterior,  and  a posterior  fleshy  belly  attached,  as 
their  names  imply,  and  represented  betweeu  the  occipital  bone  and 
atlas  by^the  rectus  lateralis,  with  this  difference,  however,  that  this 
muscle  is  smgle.  In  the  cervical  region,  those  slips  are  separated  by 
the  vertebral  artery,  and  the  cervical  nerves ; but  we  never  could 
detect  these  fibres  in  either  the  dorsal  or  lumbar  sections,  their  sub- 
stitutes there  appearing  to  be  the  intertransverse  ligaments. 

Multifidus  Spinas.— Simply  a series  of  tendinous  and  fleshy 
strips,  running  between  the  spines,  and  transverse  processes  of  the 
vertebrae ; the  highest  arising  from  the  spine  of  the  axis,  and  inserted 
into  the  transverse  process  of  the  succeeding  vertebrae  ; a repetition 
of  a similar  arrangement  ensues  as  far  down  as  the  last  lumbar 
spinous  process,  the  last  slip  being  attached  to  the  transverse  pro- 
cess of  the  sacrum. 

Lse.  lo  extend  the  spine,  and  produce  lateral  inclination  with 
rotation. 
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The  Becti,  consist  of  two  muscles  on  either  side,  immediately  be- 
neath the  occipital  bone, — namely,  the  greater,  and  lesser. 

Bectus  Capitis  Posticus  Major.— Triangular  in  figure,  with  the 
base  above,  and  apex  inferiorly  ; arises  tendinous  from  the  spinous 
process  of  the  axis ; but  soon  becoming  fleshy,  passes  upwards,  back- 
wards, and  outwards,  and  is  inserted  into  the  inferior  transverse 
ridge  of  the  occipital  bone,  close  to  the  mesial  line,  where  an  inden- 
tation, corresponding  to  its  attachment,  is  frequently  seen. 

Relations. — It  lies  on  the  atlanto-axoid  ligament,  atlas,  posterior 
occipito-atlantoid  ligament,  rectus  posticus  minor,  and  occipital 
bone ; and  is  covered  by  the  complexus.  It  is  separated  from  its  fel- 
low, by  the  median  spine  of  the  occipital  bone,  and  by  a deep  slip 
of  the  li "amentum  nuchae  ; and  corresponds  externally  to  a triangu- 
lar space,  separating  it  from  the  superior  oblique  below,  but  the 

latter  usually  overlaps  its  insertion. 

Action.— To  bend  the  head  backwards,  and  to  one  side. 

Bectus  Capitis  Posticus  Minor.— Also  triangular,  but  muc 
smaller  than  the  last ; arises  tendinous  from  the  tubercle  on  the 

posterior  part  of  the  atlas,  and  passing  upwards  backwards  and 

outwards,  is  inserted  broad,  behind  the  posterior  edge  of  the  fora- 

is  covered  by  the  complexus,  and  overlapped  by  the 
(rreater  rectus,  to  which  it  also  corresponds  externally ; wlnle  inter- 
nally it  is  separated  from  that  of  the  opposite  side,  by  the  deep  pro- 
cess of  the  ligamentum  nuchae. 

A ction  —To  bend  the  head  backwards. 

The  student  may  now  examine  the  ligamentum  nuchae,  which 
is  a dense  band  of  fibrous  tissue,  broad  superficially,  but  becoming 
thinner  as  it  dips  inwards,  attached  above  to  the  occipital  protuber- 
xncT  and  beloi  to  the  last  cervical  spine,  where  it  is  continuous 

superficially  to  the  cervical  aponeurosis,  and  more  deeply  to 

"OSS’ Capitis  Imon-Thick,  round,  and  fleshy;  arises 

tendinous  fro, u the  spine  of  the  aris  and  — 

fleshy,  passes  upward,  and  outwards,  to  be  .use, ted  into  pcxtcr 

by  the  great  occipital 

nlte  wMch whtds  round  its  lower  edge  to  reach  the  complex. 
Action.- To  rotate  the  head  to  its  own  side. 
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Obliquus  Capitis  Superior. — Smaller  than  the  last,  andsomewhat 
triangular  in  shape ; arises  tendinous  from  the  posterior  surface  of 
the  transverse  process  of  the  atlas,  and  passing  upwards,  backwards, 
and  outwards,  is  inserted  broad  into  the  inferior  transverse  ridge  of 
the  occipital  bone,  overlapping  the  great  rectus. 

Relations—  It  lies  on  the  vertebral  artery,  occipito-atlantoid  liga- 
ment, and  occipital  bone;  and  is  covered  by  the  splenius,  and  corn- 
plexus,  with  the  occipital  artery. 

Action. — To  draw  the  head  backwards,  and  to  one  side;  but  it 
cannot  produce  rotation. 

Between  these  muscles,  a triangular  space  is  observed,  bounded 
above  by  the  superior  oblique ; below,  by  the  inferior  oblique ; and 
the  base  formed  internally,  by  the  rectus  major;  it  is  crossed  from 
below  upwards  and  inwards  by  the  great  occipital  nerve,  or  posterior 
branch  of  the  second  cervical,  beneath  which  a quantity  of  fat  occu- 
pies the  depression,  and  when  this  is  removed  the  vertebral  artery 
becomes  visible  with  the  sub-occipital  nerve,  which  is  anterior  and 
inferior  to  the  artery,  or  nearer  to  the  bone ; there  is  also  a branch 
of  connection  between  the  vertebral  and  occipital  arteries,  and  a 
venous  communication  between  the  vessels,  of  the  same  name. 

Bectus  Capitis  Lateralis. — Arises  by  short  tendinous  fibres  from 
the  upper  edge  of  the  transverse  process  of  the  atlas  for  about  half 
an  inch ; its  fibres  pass  upwards  and  outwards,  and  are  inserted 
tendinous  and  fleshy  into  the  transverse  process  of  the  occipital  bone, 
or  jugular  ridge. 

Relations. — Anteriorly,  jugular  vein  and  spinal  accessory  nerve, 
but  the  latter  is  sometimes  behind  that  vessel;  posteriorly,  vertebral 
artery  and  superior  oblique ; externally,  occipital  artery ; and  inter- 
nally, the  suboccipital,  and  ninth  nerves,  which  separate  it  from  the 
rectus  capitis  anticus  minor. 

Action. — To  bend  the  head  on  one  side. 

Having  now  terminated  the  description  of  the  dorsal  and  cervical 
muscles,  we  would  most  strongly  recommend  the  particular  attention 
of  the  student  to  be  directed  to  that  space  bounded  behind  by  the 
spinous  processes  of  the  lumbar  vertebra' ; above,  by  the  last  rib, 
and  interiorly  by  the  crest  of  the  ilium.  As  it  is  probable  that  the 
subject  has  only  been  dissected  on  one  side,  a vertical  incision  may 
be  carried  along  the  spines  of  the  lumbar  vertebra  on  the  opposite, 
and  a second  forwards,  corresponding  to  the  lower  margin  of  the 
last  rib  as  far  as  its  cartilaginous  extremity,  with  a third  in  a similar 
direction,  along  the  crest  of  the  ilium,  to  the  anterior  superior  spine. 
Thus  will  be  formed  the  steps  requisite  to  examine  the  superposition 
of  structures  in.  the  lumbar  region,  the  study  of  which  has  become 
of  some  importance  as  a matter  of  practical  consideration  in  connex- 
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ion  with  the  operations  of  Callisen,  and  Amusat,  for  creating  an 
artificial  anus  in  cases  of  rectal  obstruction,  ancl  certain  classes 
of  congenital  malformation.  Accordingly,  when  the  integument  is 
raised  from  the  part  alluded  to,  the  superficial  fascia  is  seen,  thick 
and  strong  behind,  and  attached  in  this  situation  to  the  lumbar 
spines,  but  as  it  passes  forwards,  it  diminishes  in  density  and 
thickness,  generally  assuming  the  laminated  condition  peculiar  to 
the  abdomen  in  its  structure, — the  last  dorsal  nerve,  and  posterior 
branches  of  the  four  first  lumbar,  being  here  observed  passing  down- 
wards and  forwards,  to  reach  the  skin  of  the  buttock.  TV  hen  this 
layer,  with  the  tendinous  origin  of  the  latissimus  dorsi,  is  cautiously 
removed,  the  posterior  layer  of  the  lumbar  aponeurosis,  which  is 
intimately  blended  with  the  fibres  of  the  last  named  muscle,  is 
exposed ; and  if  taken  as  a whole  both  present  in  combination  an 
oval  figure,  attached  to  all  the  lumbar  spines,  to  the  tubercles  on  the 
back  of  the  sacrum,  and  three  inferior  dorsal  spines  internally ; to 
the  posterior  spinous  process  of  the  ilium,  part  of  the  adjacent  ciest, 
and  ilio-lumbar  ligament  inferiorly,  and  by  short  fibrous  bands  to 
the  last  rib  superiorly.  By  a careful  dissection,  however,  it  can  be 
shown  that  the  aponeurosis  of  the  latissimus  dorsi,  if  divided  perpen- 
dicularly, and  the  posterior  portion  reflected  backwards,  can  be  raided 
from  the  proper  lumbar  fascia  to  within  an  inch  and  a half  of  the 
vertebral  spines,  but  behind  that  point,  both  the  aponeurosis  of  the 
inferior  serratus,  and  the  latissimus,  are  inseparably  united  with  the 
lumbar  fascia,  the  three  having,  in  fact,  a common  attachment  to  the 
vertebral.  It  follows  therefore,  from  this  description  that  the 
posterior  leaf  of  the  aponeurosis,  must  be.  strongest  where  it  binds 
down  the  erector  spinse  muscles,  which  in  a perfectly  developed 
subject  stand  out  prominently,  and  form  a rounded  longitudinal 
mass  on  each  side  of  the  vertebra; ; and  it  must,  under  those  circum- 
stiinces  exercise  a powerful  influence  in  retaining  them  in  their 
proper  positions,  during  those  violent  contractions  or  sudden  move- 
ments to  which  the  spine  so  constantly  subserves;  but  at  the  outer 
margin  of  this  mass  the  proper  lumbai-  layer,  although  still  intrinsic- 
ally strong,  gradually  diminishes  in  resisting  power,  as  it  is  covered 
by  the  fleshy  part  of  the  latissimus  dorsi.  If  the  posterior  lay  er  or 
the  lumbar  aponeurosis  be  now  raised  from  the  vertebra?,  and  thrown 
outwards,  it  will  be  found  to  be  easily  detached  from  the  elector 
spinse,  and  even  for  one  inch  external  to  the  outer  edge  of  those 
muscles  owing  to  the  existence  of  some  areolar  tissue  in  the  latter 
while  by  a careful  use  of  the  kuife,  the  structure  caust, 
be  raised  but  not  without  difficulty  to  the  posterior  margin  of  the 
internal  oblique,  to  which,  as  well  as  the  external,  it  appears  to 

afford  an  origin. 
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Structure. — This,  the  Posterior  Sheet,  the  strongest  of  the  three 
leaves  of  the  lumbar  aponeurosis,  consists  of  fibres  that  appear  to  arise 
as  bands  from  the  spines  of  the  vertebrae,  and  then,  expanding  as  they 
pass  outwards,  are  bound  together  by  others,  which  are  oblique, 
vertical,  and  interlacing — the  strong  fibrous  layer  resulting  from 
their  union  being  thick  behind  and  below,  but  thin  above  and 
externally,  is  pierced  by  the  posterior  lumbar  cutaneous  nerves,  and 
arteries. 

By  raising  the  outer  margin  of  the  erector  spinas,  the  Middle  Later 
of  the  lumbai1  faseia  is  exposed,  much  weaker  in  its  character  than 
the  posterior,  from  which  it  is  separated  by  the  lumbar  mass  of 
muscles  internally,  and  then  by  a cellular  space,  while  more  exter- 
nally they  are  in  close  apposition.  On  dissection,  it  will  be  seen  to 
be  attached  to  the  ilium  below,  the  last  rib  above,  and  transverse 
processes  of  the  lumbar  vertebrae  internally.  When  we  endeavour 
to  raise  it,  by  dividing  its  attachment  to  the  transverse  processes 
perpendicularly,  and  throwing  it  forward,  we  find  that  this  separa- 
tion can  only  be  carried  to  the  outer  edge  of  the  quadratus  lumborum, 
or  three  quarters  of  an  inch  external  to  the  erector  spime. 

Structure. — It  arises  by  flat  bands  from  the  lumbar  transverse 
processes,  and  these  expanding,  are  again  united  by  interlacing 
fibres,  which  bound  externally  a series  of  semilunar  spaces  between 
the  transverse  processes,  through  which  the  posterior  branches  of 
the  lumbar  arteries,  and  nerves  escape. 

The  Internal  Layer,  becomes  visible  by  simply  removing  the  qua- 
dratus lumborum.  It  is  attached  to  the  lower  margin  and  inner 
surface  of  the  last  rib  above,  to  the  crest  of  the  ilium  below,  and 
behind  to  the  sides  of  the  bodies  of  the  vertebra;,  by  a series  of  loops 
or  arched  fasciculi,  behind  the  psoas  magnus,  and  in  front  of  the 
quadratus  lumborum ; it  gives  attachment  with  the  preceding,  of 
middle  layer,  to  the  transversalis  only,  while  it  is  covered  behind  by 
the  quadratus;  and  in  front  by  the  psoas,  lumbar  arteries,  some 
branches  of  the  lumbar  plexus  and  last  dorsal  nerves,  with  some  fatty 
cellular  tissue ; and  on  the  right  side,  for  its  lower  two-thirds,  by 
the  ascending  colon,  and  for  its  upper  third  by  the  right  kidney ; 
while  on  the  left  side  the  descending  colon,  and  left  kidney  hold 
similar  relations  to  it. 

Structure.— It  consists  principally  of  arched  and  transverse  fibres, 
remarkable  for  their  strength  superiorly,  where  they  form  the  liga- 
mentum  arcuatum  externum,  which  gives  attachment  to  the  dia- 
phragm, but  gradually  becoming  weaker  interiorly,  except  at  the 
point  where  it  is  attached  to  the  crest  of  the  ilium.  The  operation 
of  Callisen,  in  order  to  reach  the  descending  colon  in  the  lumbar 
region,  consisted  in  making  a vertical  incision  along  the  anterior 
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edge  of  the  quadratus  lumborum  ; while  that  of  Amussat  differs  m 
the  fact  of  the  incision  being  transverse,  commencing  about  two 
inches  above  the  crest  of  the  ilium,  and  carried  outwards  from  the 
anterior  edge  of  the  quadratus  lumborum,  to  the  midde  of  that  bone. 

In  either  operation,  it  will  be  necessary  to  be  acquainted  with  the 
probable  situation  of  the  outer  edge  of  the  quadratus,  and  from 
repeated  examinations,  we  have  found  this  to  lie  at  a distance  of, 
from  two  inches  and  a half  to  two  and  three  quarters  from  the 
spines  of  the  lumbar  vertebrae.  It  should,  however,  be  borne  m 
mind,  that  the  descending  colon  is  often  loose  and  floating  e ow, 
although  perfectly  fixed  in  its  two  superior  thirds,  and  hence  it 
follows,  that  the  higher  the  incision  is  made,  so  much  greater  will 
be  the  facility  with  which  the  intestine  may  be  reached ; bu . in- 
stances repeatedly  occur  where  the  kidney  may  lie  so  low  down  that 
a danger  of  wounding  this  organ  may  result  from  the  attempt 
open  the  colon  above  the  inferior  third.  In  performing  the  operation 
however,  the  parts  to  be  cut  through  are  the  following  ^egcmient, 
superficial  fascia,  latissimus  dorsi,  three  layers  of  the  lumbar  , 
and  some  fatty  areolar  tissue,  when  the  colon  is  exposed,  and,  here, 
generally  is  uncovered  by  the  peritoneum.  , , - 

This  period  of  the  dissection  may  also  be  taken  advantage  of  fo 
the  purpose  of  examining  the  proper  costal  muscles,  and  m order  to 
a omXsh  it  perfectly,  a vertical  section  should  be  made  through 
tbeTor  al  vertebra.,  and  sternum ; but  we  would  not,  however,  advise 
thL  course  to  be  pursued  at  present,  as  a sufficiently  good  idea  of 

these  muscles  may  be  obtained  by  simply  fracturing  the  ribs,  turning 
them  outwards,  and  then  tearing  off  the  pleura.  . 

The  Costal  System,  consists  of  levatores  costarum,  in  ercos  &, 

infracostals,  and  triangulares  sterm  muscles.  _ triangular 

: Tevatokes  Costarum,  consist  of  twelve  pans  of  smal  > o 

*•»  «•  P“toior  P”1  ot  ““  “lreme 

rf  the  transverse  process  of  the  vertebra  above  ^ 

"TLt».-They  are  covered  by  ^odrjbalis dors., 
and  serrati,  and  lie  on  the  external  layer  of  intercostals. 

Action.— To  elevate  the  “bs.  eleven  on  each  side, 

Intercostales,  consist  oftwen^tvmpa^ , ^ frQm  ^ margin 
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In  the  antero-posterior  direction,  however,  the  two  layers  are  of  equal 
extent,  from  the  external  commencing  at  the  transverse  process,  or 
costo-vertebral  articulation,  and  terminating  at  the  cartilage,  a strong 
aponeurotic  expansion  being  afterwards  substituted  as  far  as  the 
sternum,  and  the  internal  layer  commencing  at  the  angle  of  the  rib, 
and  continuing  inwards  as  far  as  the  sternum. 

The  First  Intercostal,  is  the  widest,  and  more  tendinous  than 
any  of  the  succeeding ; then  there  occurs  a slight  diminution  in 
width,  as  far  as  the  ninth,  and  this  is  most  evident  posteriorly, 
where  sometimes  they  are  scarcely  visible,  especially  in  old  age,  on 
account  of  the  descent  of  the  ribs  ; while  the  tenth,  and  eleventh  are 
thick  and  fleshy,  and  wide  both  behind  and  in  front ; in  the  latter 
situation  being  frequently  continuous  with  the  posterior  vertical 
fibres  of  the  internal  oblique. 

Relations. — They  are  covered  anteriorly  by  the  great  and  lesser 
pectoral  muscles,  serratus  magnus,  and  the  external  oblique;  and 
posteriorly  by  the  trapezius,  latissimus  dorsi  and  serrati ; internally, 
they  are  in  contact  with  the  pleura,  the  triangularis  sterni,  ori- 
gins of  the  diaphragm,  and  with  the  insertions  of  the  transversalis ; 
while  the  two  layers  are  separated  by  the  intercostal  vessels,  and 
nerves,  and  a thin  layer  of  tendinous  structure. 

Action. — The  external  layer  of  intercostals  elevate  the  ribs,  and 
are  thus  muscles  of  inspiration ; while  the  internal,  depress  them, 
and  thus  subserve  to  expiration. 

Infracostales,  vary  in  number,  and  are  sometimes  altogether  ab- 
sent. When  they  do  exist  they  are  merely  small  fleshy  slips  that 
pass  from  one  rib  to  the  other,  and  are  nothing  more  than  super- 
ficial portions  of  the  internal  intercostals. 

Action. — To  depress  the  ribs  as  in  exspiration. 

By  cutting  through  the  cartilages  where  they  join  the  ribs,  and 
gently  raising  them,  and  then  by  tearing  down  the  pleura,  the  follow- 
ing thin  muscle  is  seen, 

Triangularis  Sterni. — Symmetrical,  arising  from  the  base  of  the 
ensiform  cartilage,  and  extremity  of  the  sternum  ; passes  upwards 
and  outwards,  and  is  inserted  by  four  fleshy  slips  into  the  cartilages 
of  the  second,  third,  fourth,  and  fifth  ribs. 

Relations. — They  lie  on  the  pleura,  and  are  covered  by  the  internal 
layer  of  intercostals,  and  by  the  internal  mammary  artery. 

A ction. — To  depress  the  ribs. 

We  may  now  return  to  the  consideration  of  the  upper  extremity, 
and  by  raising  the  integument,  which  has  been  already  freed  before 
and  behind,  from  the  point  of  the  acromion  to  the  middle  of  the 
humerus,  and  by  removing  the  layer  of  fascia  in  this  situation,  the 
deltoid  is  exposed. 
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Deltoid.— So  called  from  its  similarity  in  figure  to  the  Greek 
letter  A inverted ; is  large,  thick,  and  triangular,  with  the  base  above 
and  apex  below  ; arises  tendinous  from  the  lower  edge  of  the  spine 
“ from  the  outer  margin  of  the  acronnon  proe^ 

and  the  anterior  margin  of  the  external  third  of  the  clav  c _e  ’ ^l  e 
clavicular  fibres  pass  downwards  and  backwards ; the  scapular  down- 
wards and  forwards  ; and  the  acromial  at  first  outwards,  andthet 
vertically  downwards;  they  all  converge  and  terminate  m a tendon 
which  is  inserted  into  a Y-shaped  ridge  on  the  outer  side  of  the 
humerus  about  its  centre,  an  aponeurotic  expansion  extending  dow  a 

tenRdations  -It  is  covered  by  the  origin  of  the  platysma,  by  a thin 
ft  5T ^Ually Overlaps  the  UasfLrtu,  muscle  ; while  to 

muscles,  the  two  ameii^  W _ with  the  parte. 

aud  outer  head  of  the  is  embmed  by  the  origins  of 

to  htohi“us,  aid  the  anterior  edge  of  its  tendon  is  sepiu-ated 

raised  the  whole  muscle  actmg  mates  tense  the 

humerus  is  on  a line  mt  t “ ^ mllscie  j3  essential  to  to 

fX  XC55i  » *-* 

r»ti“fgThS  Of  the  humerus  to  descend,  sometime. 

an  inch  from  the  glenoid  cavity. 
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The  Scapular  Muscles  are  five  in  number  : — supra-,  and  infra- 
spinatus, subscapularis,  teres  major,  and  minor. 

Supraspinatus,  is  covered  by  a layer  of  fascia,  which  with  a 
quantity  of  fat  that  varies  in  amount,  separates  it  from  the  trapezius. 
This  fascia  is  attached  behind  to  the  base,  below  to  the  spine,  above 
to  the  superior  costa  of  the  scapula,  and  in  front  it  follows  the  tendon 
of  the  muscle,  and  becomes  continuous  with  the  capsular  ligament. 
The  muscle  is  triangular  in  shape,  and  arises  from  the  supraspinous 
fossa,  and  from  the  fascia  that  covers  it ; passing  forwards,  it  ends 
in  a strong  tendon  that  runs  beneath  the  deltoid  ligament,  and  then 
piercing  the  capsular  ligament,  is  inserted  into  the  superior  of  the 
three  facettes  on  the  great  tuberosity  of  the  humerus. 

Relations. — It  is  covered  by  the  trapezius,  fat  and  fascia,  triangular 
ligament,  and  deltoid,  and  lies  on  the  bone,  the  supraspinous  artery 
and  nerve,  and  the  synovial  membrane  of  the  joint. 

Action. — It  strengthens  the  superior  and  external  part  of  the  cap- 
sule, raises  the  humerus,  and  assists  in  rotation. 

Sir  A.  Cooper  believes  this  muscle  to  be  the  principal  obstacle  to 
the  reduction  of  a dislocation  into  the  axilla. 

Infraspinatus. — Covered  in  its  posterior  two-thirds  by  a strong 
fascia,  attached  to  the  base  behind,  to  the  spine  of  the  scapula  above, 
and  below  to  the  intermuscular  septum  that  separates  it  from  the 
teres  minor  ; at  the  posterior  edge  of  the  deltoid  the  fascia  splits, 
and  sends  a layer  on  the  superficial,  as  well  as  the  deep  surfaces  of 
that  muscle  ; when  the  investment,  which  adheres  very  loosely,  is 
removed,  the  infraspinatus  is  seen,  of  a triangular  figure,  arising 
from  the  infraspinous  fossa,  and  from  the  fascia  which  covers  it ; the 
inferior  fibres  pass  obliquely  upwards  and  outwards,  and  the  superior 
transversely  to  terminate  in  a tendon,  which  winds  beneath  the 
acromion  process,  and  over  the  capsular  ligament,  to  which  it  inti- 
mately adheres,  and  occasionally  perforates,  and  is  inserted  into  the 
middle  facette  on  the  great  tuberosity. 

Relations.— It  is  covered  by  the  deltoid,  by  the  fascia,  and  a few 
fibres  of  the  latissimus  dorsi ; and  lies  on  the  bone,  capsular  ligament, 
and  the  inosculation  between  the  circumflexus  scapulae,  and  infra- 
spinous branch  of  the  suprascapular  artery,  and  on  the  infraspinous 
nerve. 

Action. — It  strengthens  the  capsule  externally,  and  rotates  out- 
wards, but  scarcely  possesses  any  power  either  to  elevate  or  depress 
the  humerus  ; it  is  generally  ruptured  in  dislocation  backwards,  on 
the  infraspinous  fossa. 

Teres  Minor,  is  also  covered  by  a thin  layer  of  fascia,  and  is  some- 
what rounded  in  its  outline  ; it  arises  from  a ridge  on  the  lower  edge 
of  the  infraspinous  groove,  and  from  the  tendinous  septum,  which 
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separates  it  from,  and  almost  inseparably  unites  it  to,  the  last-de- 
scribed muscle ; the  fibres  pass  forwards  and  outwards,  and  terminate 
in  a flat  tendon,  which  is  inserted  into  the  inferior  facette,  on  the 
great  tuberosity  of  the  humerus.  _ _ . 

Relations. — It  corresponds  posteriorly  to  the  deltoid,  latissimus 
dorsi,  and  a thin  fascia,  and  anteriorly  to  the  long  head  of  the  tri- 
ceps, and  the  subscapular  artery. 

Action. — To  rotate  the  arm  outwards,  and  depress  the  humerus 
when  raised,  and  to  fix  the  head  of  the  bone. 

Subscapularis. — Triangular  in  shape,  also  thick  and  fleshy;  arises 
by  fasciculi,  three  to  five  in  number,  from  the  subscapular  fossa  ; 
the  fibres  pass  forwards  and  outwards,  and  form  a tendon  about  an 
inch  in  width,  which  is  inserted  into  the  lesser  tuberosity  of  the 

humerus,  and  the  ridge  below  that  point. 

Relations.-  It  is  divided  into  fasciculi  by  aponeurotic  septa,  which 
adhere  to  the  ridges  on  the  scapular  venter:  the  external  surface  is 
in  contact  with  the  bone,  the  inner  lip  of  the  glenoid  cavity,  wine  1 
it  grooves  below  the  coracoid  process,  and  also  with  the  synovial 
membrane  of  the  joint  as  it  pierces  the  capsular  ligament ; while  the 
internal  corresponds  to  the  serratus  magnus,  which  separates  it  Irom 
the  ribs,  to  the  fat,  cellular  tissue,  glands,  and  vessels  and  nerves 
of  the  axillary  space,  while  the  subscapular  artery  and  nerve  coui*e 

along  its  lower  margin.  . „ 

Use. — To  rotate  inwards,  and  strengthen  the  capsule  internally  , 

it  is  generally  ruptured  in  dislocation  into  the  axilla,  and  on  1 s 
subsequent  state  of  reparation,  or  otherwise,  depends  the  future  le- 
currence  of  the  dislocation  (Sir  A.  Cooper).  , 

Those  four  muscles  just  described,  are  known  as  the  capsu  > , 

from  their  connection  with  that  ligament.  , . , 

Teres  MAJOR.-Wider  behind  than  before ; arises  from  the  ovo 

space  on  the  inferior  angle  of  the  scapula  and  paEsi^  fomards 

and  outwards,  is  inserted  into  the  posterior  lip  of  the  bicipital  0 
by  a flat  tendon,  posterior  and  inferior  to  the  latissimus  dorsi.  _ 

7 Relations.- It  is  in  contact  posteriorly,  with  the  lat!^1“US  ^ 
deltoid,  and  long  head  of  the  triceps ; and  antenorty,  v^the  t^do 
of  the  latissimus,  the  axillary  vessels  and  nerves,  and  t^penor 
profunda  artery  : its  upper  edge  is  separated  fi  om  _ 

by  the  circumflexus  scapulae,  and  the  posterior  encumflex  artei^, 
and  nerve,  by  the  triangular  and  quadrilateral  spac  , . ) 

middle  head  of  the  triceps. 

Action.- To  draw  the  arm  backwards  and  inwards,  and  piobably 
to  rotate  inwards  also. 
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Throw  down  the  integument  from  the  back  and  front  of  the  arm ; 
but  at  the  bend  of  the  elbow,  be  careful  to  avoid  injuring  the  super- 
ficial veins,  which  are  embedded  in  the  structure  of  the  superficial 
fascia,  and  which  should  now  be  examined ; yet  it  must  not  be 
supposed  that  any  individual  description  will  be  in  all  cases  appli- 
cable to  them,  as  they  are  subject  to  frequent  variations  in  their 
arrangement. 

The  Cephalic  Vein,  the  most  external,  commences  on  the  back  of 
the  hand  by  branches,  one  from  the  thumb,  another  from  the  index 
finger,  and  a third  from  the  external  extremity  of  the  dorsal  venous 
plexus  ; it  now  winds  forwards,  over  the  supinator  longus  tendon, 
and  about  the  junction  of  the  inferior  and  middle  thirds  of  the 
forearm,  sometimes  lower,  receives  a branch  formed  by  radicles 
from  the  ball  of  the  thumb,  and  also  another  from  the  median 
venous  plexus,  that  lies  over  the  annular  ligament.  As  it  continues 
to  ascend  on  the  supinator  longus,  it  receives  cutaneous  branches 
from  the  outer  and  back  part  of  the  fore-arm,  and  at  the  bend  of  the 
elbow,  the  median  cephalic ; it  now  proceeds  upwards  between  the 
tendon  of  the  biceps,  and  supinator  longus,  then  between  the  biceps 
and  triceps,  and  ultimately  between  the  deltoid  and  great  pectoral, 
until  it  arrives  at  the  upper  margin  of  the  lesser  pectoral,  when  it 
turns  downwards,  backwards,  and  inwards,  and  piercing  the  costo- 
coraco-clavicular  ligament,  terminates  in  the  axillary  vein. 

The  Basilic,  arises  by  a large  branch  from  the  internal  extremity 
of  the  dorsal  arch,  of  which  it  appears  to  be  the  more  direct  efferent 
vessel ; and  then  ascending  along  the  posterior  surface  of  the  ulnar 
extensor,  turns  forward  at  the  inferior  third  of  the  fore-arm,  and 
joins  the  vein  of  the  fifth  finger  (vena  Salvatella).  The  trunk  thus 
formed  passes  upwards  over  the  flexor  ulnaris,  receiving  at  the  inter- 
nal condyle  the  median  basilic  ; and  at  the  junction  of  the  middle 
and  superior  thirds  of  the  arm  is  joined  by  the  venae  comites  of  the 
brachial  artery,  to  constitute  the  common  brachial  vein,  although  it 
may  sometimes  terminate  in  the  axillary. 

The  Median  Yein,  commences  from  the  median  venous  plexus 
over  the  annular  ligament,  and  ascends  in  the  middle  of  the  fore- 
arm to  about  an  inch  below  the  flexure  of  the  joint,  when  it  divides 
into  three  branches,— median  cephalic,  median  basilic,  and  mediana 
profunda. 

Median  Cephalic,  passes  upwards  and  outwards  in  the  depression 
between  the  supinator  longus  and  biceps  tendon,  to  join  the  cephalic 
and  is  the  vessel  on  which  phlebotomy  should  be  always  performed 
when  practicable. 
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Median  Basilic. — Crosses  the  semi-lunar  fascia  of  the  biceps,  the 
origins  of  the  pronators  and  flexors,  and  joins  the  basilic  vein.  It  ; 
generally  lies  directly  over  the  brachial  artery,  and  for  this  reason 
should  never  be  selected  for  blood-letting,  unless  under  peculiar  cir- 
cumstances. 

Mediana  Profunda,  sinks  deep,  and,  piercing  the  fascia,  commu- 
nicates with  one  of  the  vense  comites  of  the  brachial  aitery. 

When  the  superficial  fascia  has  been  removed,  the  proper  brachial 
aponeurosis  is  seen.  This  latter  structure,  thick  internally,  but 
thin  externally,  is  formed  anteriorly  and  internally,  by  an  expansion 
from  the  great  pectoral  tendon,  and  a condensation  of  the  areolar 
tissue  of  the  axilla ; and  posteriorly  and  externally,  by  a continuation 
of  the  infra-spinous  fascia,  and  an  expansion  from  the  tendons  ottbe 
teres  major,  and  latissimus  dorsi  tendons.  Completely  surrounding 
the  arm,  it  adheres  to  the  inter-condyloid  ridges,  and  condyles  ot  the 
humerus,  and  is  intimately  connected  to  the  semi-lunar  fascia  of  the 
biceps  in  front,  and  to  the  tendon  of  the  triceps  posteriorly,  while  a 
s trono1  layer  separates  the  muscles  on  the  front  from  the  triceps  behind, 
both  on  the  external  and  internal  sides,  and  these  are  known  as  the 

intermuscular  septa.  . 

External  Intermuscular  Septum,  commences  above,  at  the  outer 

lip  of  the  bicipital  groove,  where  it  arises  from  tlie  anterJor  eij£ 
of  the  tendon  of  the  deltoid,  and  continues  to  be  attached  to  the 
condyloid  ridge,  as  far  as  the  external  condyle.  It  separates 
brachialis  anticus,  the  supinator  longus,  and  extensor  carP11'^^e 
lono-ior,  and  brevior,  from  the  triceps  behind ; and  is  pierced  y 
musculo-spiral  nerve,  and  artery,  and  the  external  head  of  the 

bllNTERNAriNTERMUSCULAR  Septum,  arises  from  the  inn6!- Up  Of  tbe 
bicipital  groove,  and  passing  downwards,  crosses  obhqueiy  the  tendo 
of  the  coraco-brachialis,  which  sends  fibres  to  ^engthen 
descends  along  the  intercondyloid  ridge,  to  be  attached  to  ^ntom^ 
f*nn d vie  It  separates  the  brachialis  anticus  from  the  triceps,  a 

L rieL  byX  ulnar  nerve,  inferior  profunda,  anaatomot.ca 
m-mna  arteries  The  brachial  aponeurosis  also  gives  sheaths 
biceps,  and  coraco-brachialis ; and  where  it 

and  nerves  internally,  is  exceedingly  star s^fwSe  som=’ 

the  fibres  of  tliis  structure  are  circular  in  direction, 

exhibit  a spiral  tendency;  but  vertiod  fibres  always  stren^hentte 

fascia. 
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The  Muscles  of  the  Arm,  consist  of  the  triceps  posteriorly ; and 
the  biceps,  coraco-brachialis,  and  brachialis  anticus,  in  front. 

Biceps  Flexor  Cubiti.- — Tendinous  above  and  below,  but  fleshy 
in  the  middle,  consists  of  two  heads,  long  and  short ; the  long  head, 
seen  by  dividing  the  capsule,  arises  from  the  apex  of  the  glenoid 
cavity,  and  passing  downwards  and  outwards  over  the  head  of  the 
humerus,  leaves  the  joint  between  the  tuberosities,  and  enters  the 
bicipital  groove,  in  which  it  is  bound  down  by  an  aponeurosis  derived 
from  the  teres  major,  and  latissimus  dorsi  behind,  and  the  tendon  of 
the  great  pectoral  in  front ; this  groove  is  lined  by  a continuation  of 
the  synovial  membrane  of  the  joint,  but  which  is  again  reflected  on 
the  fibrous  walls,  as  the  tendon  leaves  the  groove ; a little  above  the 
middle  of  the  arm,  the  long  head  becomes  fleshy,  and  meets  the  short, 
which  had  taken  its  origin  from  the  coracoid  process,  between  the 
coraco-brachialis  and  triangular  ligament,  and  had  passed  downwards 
and  outwards  to  unite  with  it.  The  fleshy  belly  resulting  from  the 
union  of  the  two,  runs  downwards  in  the  direction  of  the  humerus, 
and  about  one  inch  and  a half  above  the  flexure  of  the  elbow,  becomes 
again  tendinous,  forming  in  fact  a deep  tendon,  and  a superficial 
aponeurosis.  The  former,  as  it  continues  to  descend,  has  at  first  one 
surface  directed  forwards,  the  other  backwards,  but  as  it  sinks  deep 
they  become  directed  inwards  and  outwards,  and,  on  reaching  the 
radius,  it  is  inserted  into  the  posterior  part  of  the  tubercle  of  that 
bone,  but  separated  from  its  anterior  by  a bursa;  the  superficial 
portion,  known  as  the  semilunar  fascia  of  the  biceps,  is  crescentic  in 
shape,  and  arises  broad  from  the  outer  edge  of  the  tendon ; the  fibres 
first  pass-  downwards,  then  curve  upwards  and  inwards,  and  are 
incorporated  with  the  tendinous  origins  of  the  pronators,  and  flexors, 
and  through  them,  receive  a fixed  attachment  to  the  internal  condyle. 
We  have  sometimes  seen  this  muscle  inseparably  united  with  the 
brachialis  anticus,  but  occasionally  only  a thin  slip  of  fleshy  fibres 
may  connect  them  together. 

Relations— It  is  covered  by  the  deltoid,  great  pectoral,  capsular 
ligament,  supraspinatus  tendon,  and  brachial  aponeurosis.  The  Ion" 
head  lies  on  the  synovial  membrane  of  the  joint,  and  bone;  the  short 
head  on  a few  fibres  of  the  coraco-brachialis,  on  the  external  cutaneous 
nerve,  subscapular  tendon,  and  on  the  anterior  circumflex  artery  ; 
the  fleshy  belly  on  the  brachialis  anticus,  and  the  external  cutaneous 
nerve,  the  inner  edge  overlapping  the  brachial  vessels  and  median 
nerve  ; the  deep  tendon  is  between  the  supinator  brevis,  which  it 
notches  at  the  inner  edge,  and  the  brachialis  anticus ; while  the 
semilunar  fascia  covers  the  brachial  artery,  median  nerve,  and  the 
origins  of  the  pronators  and  flexors ; and  supports  the  median  ba- 
silic vein,  and  internal  cutaneous  nerve,  both  of  which  it  separates 
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from  the  brachial  trunk,— a circumstance  which  should  be  recollected 
in  the  operation  of  venesection. 

Action. — To  raise  the  humerus,  to  supinate  the  hand,  and  flex  the 

fore-arm  on  the  arm.  . . 

Coraco-brachialis,  arises  fleshy  from  the  point  of  the  coracoid 
process,  and  from  the  short  tendon  of  the  biceps;  it  passes  down- 
wards and  outwards,  and  is  inserted  tendinous  into  the  inner  side 
of  the  humerus,  about  the  centre  of  the  shaft,  afterwards  becoming 
continuous  with  the  internal  intermuscular  septum. 

Relations.— It  is  covered  by  the  deltoid,  great  pectoral,  and  a few 
fibres  of  the  biceps,  with  the  brachial  artery  and  median  nerve  on  its 
insertion,  and  it  lies  on  the  subscapular  tendon,  the  axillary  artery , 
brachial  plexus,  teres  major,  latissimus  dorsi,  and  long  and  inner 
head  of  the  triceps,  while  it  is  pierced  by  the  external  cutaneous  nerve 
and  the  nutritious  artery  of  the  bone,  immediately  above  its  tendou. 
Action—  To  raise,  adduct,  and  rotate  the  arm  outwards. 

Brachialis  Anticus. — Situated  beneath  the  biceps,  triangular  in 
shape,  fleshy  above,  and  tendinous  below ; arises  from  the  humerus 
by  two  fleshy  slips,  which  embrace  the  insertion  of  the  deltoid,  also 
from  the  condyloid  ridges,  the  anterior  surface  of  the  bone,  and  the 
intermuscular  septa  ; the  fibres  pass  downwards  and  inwards  and 
terminate  in  a tendon,  which  commences  on  the  outer  side,  broad 
and  thin  above,  but  becoming  thicker  as  it  descends,  and  is  inserted 
into  an  oblique  ridge  on  the  coronoid  process  of  the  ulna. 

Relations. — The  external  slip  lies  between  the  triceps  and  deltoid, 
covered  by  the  external  intermuscular  septum,  and  is  the  longest ; 
and  the  internal  between  the  .coraco-brachialis,  and  deltoid . is 

covered  by  the  biceps,  a small  portion  being  superficial  externally, 
by  the  brachial,  and  anastomotic  arteries  and  veins,  extern^  cutaneous 
and  median  nerves,  and  brachial  fascia  ; and  it  lies  on  the  bone,  tl 
auterior  ligament  of  the  elbow-joint,  to  which  it  is  attached  by  fle*  i> 

fibres  and  on  the  coronoid  process ; the  external  edge  corresponds 

to  tie  supinator  longus,  and  the  extensor  carpi 
separated  from  them  by  the  musculo-spiral  nerve,  and  radial  i ec 
artery  with  anterior  branches  of  the  musculo-spiral , and  the 
edgetoThe  ulnar  nerve,  internal  intermuscular  septum,  triceps,  and 

pr“S  —To  flex  the  fore-arm  directly,  and  strengthen  the  anterior 
the  elbow-joint ; some  of  its  U.I 
tached,  as  to  draw  the  synovial  membrane  out  of  the  joint,  di  g 

^Triceps  Extensor  Cubiti,  is  the  only  muscle  on  the  posterior  part 
of  theTm  aad  consists  of  three  heads,  external  middle,  and  in- 
ternal ; the  middle  or  long  head,  arises  tendinous  from  the  infe 
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costa  and  neck  of  the  scapula,  and  is  prolonged  from  the  last-named 
point,  on  the  inferior  surface  of  the  capsular  ligament ; it  soon  be- 
comes fleshy,  and  descending  between  the  teres  major,  and  minor 
muscles,  on  the  back  of  the  humerus,  but  without  any  direct  attach- 
ment to  it,  joins  the  external  head,  which  arises  narrow  and  ten- 
dinous from  a ridge  below  the  great  tuberosity,  and  insertion  of 
the  teres  minor,  continuing  to  be  connected  as  it  descends  to  the 
outer  side  of  the  bone  and  external  condyloid  ridge,  to  the  external 
intermuscular  septum  and  external  condyle,  the  fibres  ascending 
from  this  last  point ; while  the  internal  head  springs  somewhat 
tendinous,  but  narrow,  from  the  inner  side  of  the  humerus,  com- 
mencing below  the  insertion  of  the  teres  major,  and  in  its  course 
downwards  continues  to  adhere  to  the  bone,  internal  condyloid  ridge, 
and  the  inner  condyle;  at  the  junction  of  the  upper  and  middle 
thirds  of  the  arm,  the  three  portions  become  fused  together,  and 
about  three  inches  above  the  olecranon,  end  in  a triangular  flat  ten- 
don, which  first  gives  off  a superficial  expansion  to  become  con- 
tinuous with  the  fascia  of  the  fore-arm,  and  then  is  inserted  into 
the  summit  of  the  olecranon  process. 

Relations.-— The  long  -head  has  in  front  the  teres  major,  behind 
the  teres  minor,  and  is  also  overlapped  by  the  deltoid  ; while  it  is 
separated  from  the  humerus,  first  by  the  posterior  circumflex  artery 
and  nerve ; then  by  the  musculo-spiral  nerve,  and  superior  profunda 
artery,  and  lastly  by  the  posterior  ligament  of  the  elbow-joint;  the 
posterior  edge  of  the  scapular  portion  is  covered  by  the  circumflexus 
scapulae  artery,  as  it  escapes  from  the  axilla;  but  in  the  rest  of 
its  extent  is  superficial.  The  external  head  is  covered  in  its  upper 
nrd  by  the  deltoid  posteriorly,  but  externally  it  is  superficial 
while  anteriorly  and  internally  it  is  related  to  the  long  head  and 
the  bone,  external  intermuscular  septum,  the  musculo-spiral  nerve 
and  artery,  which  pierce  it,  and  to  the  extensor  carpi  radialis  lon- 
g'or,  and  supinator  longus.  The  internal  head  corresponds  exter- 
nally to  the  bone  and  long  head,  to  the  brachial,  and  inferior  profunda 
arteries,  to  the  ulnar  nerve,  the  coraco-brachialis,  intermuscular 
septum,  and  brachiahs  anticus;  a bursa  separates  the  fascia  from 
the  superficial  expansion  of  the  triceps,  at  its  insertion;  and  a 
second  is  interposed  between  the  tendon  and  the  olecranon 
Action.-To  extend  the  fore-arm,  and  draw  the  arm  backwards  - 

EL  5fs  the  ligament  of  the  shonlder-johrt 

y.  The  sudden  action  of  this  muscle  may  fracture  the 
olecranon,  but  the  ascending  fibres,  together  with  the  superficial 
expansion,  tend  to  prevent  the  great  amount  of  separation  of  the 

tKT*8  thf  m'ght  be  auticiPated.  Between  the  long  head  ami 
subscapularis,  the  capsular  ligament  is  uncovered  to  a large 

11* 
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extent ; and  it  is  here  the  hnmerus  escapes  in  axiUa^  toleration  ; 
but  we  have  frequently  observed  tins  space  remarhably  stren^hened 
by  a band  uniting  the  teres  major,  subscapular,  and  long  head  of 

the  triceps. 

DISSECTION  OF  THE  FORE-ARM. 

The  integument  on  the  front  of  the  fore-arm  is  fine,  thin,  and 
loosely  adherent  to  the  subjacent  fascia,  but  gradually  dminmes 
in  thickness  towards  the  annular  ligament,  as  19  n ^ 

facility  of  observing  the  plexiform  arrangement  of  the  vein 
pStaftat  OB  pLn/«o  the  palm  of  the  hand  **•**«£ 
i mies  thin,  it  becomes  more  dense,  and  irmly 
beneath,  except  laterally  on  the  thenta — 
and  hypo-tlienar  eminence  (ball  of  little  hn&ei),  _ 
finer  and  more  movable.  Three  transverse  depressions  are  also 

+]nrrl  of  tlie  hypo-thenar  eminence  outwaids,  an  g . 

tima  oi  tne  yi  +i1Pop  the  first  corresponds  to 

ttxis1 :«iitaoT‘the 

SeTTtta  tgers,  it  is  found  to  be 

the  density  is  here  subject  to  great  v“let^"  “taekrf  the  fore-arm 

in  this  situation,  and  tactile  on  t e pa  mai i P forearm, 

An  incision  may  now  be  'made  along tathe,  border  « ^ ^ w . 

and  prolonged  on  the  thenar,  anc  i)po  jty  the  flap  being 

and  the  skin,  slit  up  «d.  rfttatobtrm  and  hand, 

thrown  down  both  on  the  iac  x an  ’ Qt  offer  any  peculiarities, 

exposes  the  superficial  fascia,  u 1 meshes  of  veins,  and  some 

but  contains  in  its  tissue  severa  po  . f nt  are  the  internal  cu- 

entaneous  nerves.  The  latter  or  ^ ulMr> 
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and  on  the  posterior  part,  the  spiral  cutaneous  ; posterior  branch  of 
external  cutaneous  ; radial  nerve  ; and  dorsal  branch  of  the  ulnar. 

The  fascia,  or  investing  tunic,  continuous  before  and  above  with 
the  semilunar  fascia  of  the  biceps,  and  behind  with  the  superficial 
expansion  of  the  triceps,  is  attached  to  each  condyle,  to  the  posterior 
edge  of  the  ulna  in  its  whole  length,  and  below  to  the  annular  liga- 
ments both  anterior,  and  posterior.  This  fascia,  consists  of  two  sets  of 
fibres  ; the  superficial,  observing  a longitudinal  direction  ; and  the 
deep,  a transverse  or  oblique  ; it  is  stronger  behind  than  before,  and 
increases  gradually  in  density,  as  it  descends  towards  the  wrist ; 
superiorly,  it  gives  attachment,  by  its  deep  surface,  to  the  fleshy  fibres 
of  the  several  muscles,  and  sends  off  aponeurotic  septa,  which  insulate 
and  separate  them  from  each  other  ; forming  in  fact  trumpet-shaped 
sheaths,  which  are  wide  above,  and  narrow  below.  A thin  layer  also 
passes  between  the  superficial  muscles  on  the  front  of  the  fore-arm 
and  the  flexor  sublimis,  while  a second  likewise  separates  the  latter 
from  the  third  or  deepest  set  of  flexors — the  superficial  and  deep 
layers  of  extensors,  being  isolated  in  a similar  manner  by  a thin 
process,  and  the  several  muscles  both  anteriorly  and  posteriorly 
being  surrounded  each  by  a distinct  sheath  or  tubule,  that  follows 
its  course  and  figure.  The  radial,  and  ulnar  arteries,  with  their 
accompanying  nerves,  also  possess  distinct  sheaths ; but  they  are  only 
well-marked  on  the  ulnar  side,  in  the  inferior  third  of  the  fore-arm. 

Anterior  Annular  Ligament. — A strong  aponeurotic  band  or 
arch,  stretching  across  the  carpus  ; attached  internally,  to  the  pisi- 
form, and  to  the  hamulus  of  the  unciform  bone  ; and  externally,  to 
the  trapezium,  and  scaphoid.  It  is  deeper  and  more  defined  on  the 
external  side,  but  stronger  on  the  internal,  from  receiving  a slip 
sent  off  from  the  tendon  of  the  flexor  carpi  ulnaris,  to  bind  down  the 
ulnar  nerve,  and  artery : — the  tendon  of  this  muscle  appearing  to 
split  the  ligament  in  this  situation,  while  that  of  the  radial  flexor 
seems  to  do  so,  also  externally ; but  with  the  latter,  this  arrangement 
is  only  exceptional.  To  the  upper  edge  of  the  ligament,  the  fascia  of 
the  fore-arm  is  intimately  attached ; and  to  its  lower,  the  palmar 
aponeurosis  as  closely  adheres.  The  anterior  surface  is  crossed  by 
the  flexor  ulnaris,  and  palmaris  longus  tendons  ; by  the  ulnar,  and 
median  cutaneous  nerves,  and  by  the  superficialis  volai,  and  ulnar 
arteries  : while  the  deep,  completes  an  osteo-fibrous  canal  of  commu- 
nication, between  the  fore-arm  and  palmar  region,  which  is  bounded 
behind  by  the  concave  anterior  aspect  of  the  carpus ; it  therefore 
necessarily  follows,  that  the  space  is  semilunar  in  figure,  straight  in 
front,  and  hollowed  out  behind,  giving  transmission  to  the  tendons 
of  the  flexor  sublimis,  profundus,  pollicis,  and  radialis  muscles,  with 
the  branches  of  the  median,  and  anterior  interosseous  arteries ---the 
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median  nerve,  lying  between  tlie  superficial,  and  deep  flexors.  The 
use  of  this  fibrous  arch  is,  to  retain  the  tendons  in  their  position, 
during  the  contraction  of  the  muscles,  and  in  order  to  facilitate 
their  'movements,  a large  bursa,  which  will  be  described  hereafter, 

surrounds  them.  . . 

In  the  fatty  areolar  tissue,  which  covers  the  palmar  fascia  ante- 
riorly, a small  cutaneous  muscle  is  situated,  but  not,  however,  in- 

variably  present.  . i 

Palmaris  BREVIS.-Thin  and  indistinct;  arises  from  the  annular 

lament,  internal  to  the  middle  portion  of  the  palmar  fascia,  and 
passing  forwards  and  inwards,  is  inserted  into  the  deep  surface  of 
the  skin  covering  the  muscles  of  the  little  finger,  and  occasional  y 
continued  for  some  distance  posteriorly.  It  is  subcutaneous,  am 
rests  on  the  palmar  fascia,  which  separates  it  from  the  ulnar  artery, 
and  nerve.  We  have  traced  a branch  of  the  median  cutaneous  nei\ 

into  its  structure.  , . 

Palmar.  Fascia.— Triangular  in  shape,  with  the  apex  behind,  < - 
tached  to  the  annular  ligament,  and  tendon  of  the  palmaris  longus 
muscle  and  the  base  anteriorly  broad  and  expanded,  and  divided  in 
TOT  which  at  the  point  of  division  are  bound  together  by 
a dense1  silvery  band  passing  from  one  to  the  other.  Each  slip  at 
the  base  of  the  first  phalanx  of  the  corresponding  finger,  forms  an 
•irch  over  the  flexor  tendons,  the  edge  being  attached  to  the  digital 
sheaths  • and  the  extremities  prolonged  and  sinking  deeply  to 
inserted  into  the  side  of  the  base  of  the  first  phalanx,  and  latent 
ligaments  ; while  a second  process,  given  off  by  each,  becomes  on 
£ with  a similar  one  from  the  next  finger,  thus  produc mg  a 
triangular  space  between  the  fingers  for  the  passage  of  the  digi  • 

1 a 1 and  nerves  with  the  tendons  of  the  lumbncales,  and  Hit 
ossei  ’ The  internal,  and  external  margins,  of  the  palmar-  fascia  SI ' 

layer  of  fa™a  '°ge  ™ith  the  mesial  portion,  attached  above  to 
— belocv  'sheaths  for  the  muscles  of 

these  eminences.  , .,  al_.  i covers  them,  but 

These  :Sfae»t  parti,  in  the  middle  region,  by  a 

3 «■  p-** 118  pr°- 
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tects  the  subjacent  nerves,  and  vessels  from  undue  pressure,  particu- 
larly when  made  tense  by  the  palmaris  longus,  -while  by  its  density 
it  may  also  act  injuriously,  in  restraining  deep-seated  matter  from 
reaching  the  surface  in  this  direction,  as  in  paronychia  palmaris. 

Digital  Sheaths,  are  dense  planes  of  librous  tissue,  extending 
from  the  base  of  the  first,  to  that  of  the  last  or  ungual  phalanx,  and 
attached  laterally  to  the  margins  of  the  bones,  thus  constituting  an 
osteo-fibrous  canal,  two-thirds  of  which  is  fibrous,  and  one-third 
osseous,  the  latter  being  formed  by  the  anterior  or  concave  surface 
of  the  phalanges.  Opposite  the  flexures  the  sheath  is  weak,  and 
occasionally  deficient,  so  that  the  synovial  membrane  may  protrude 
during  flexion,  while  posteriorly  it  is  attached  to  the  palmar  fascia, 
and  anteriorly  lost  on  the  insertion  of  the  flexor  profundus.  The 
fibres  composing  it,  are  transverse  and  remarkably  strong,  and  it 
contains  the  superficial,  and  deep  flexor  tendons,  the  motions  of 
which  are  facilitated  by  a bursal  membrane,  with  which  it  is  pro- 
vided. Subfascial  inflammation  in  this  situation,  constitutes  one  of 
the  most  dangerous  forms  of  paronychia,  as  the  matter  cannot  reach 
the  surface  in  consequence  of  the  dense  covering,  and  it  consequently 
becomes  diffused  into  the  palmar  region,  and  may  ultimately  travel 
up  the  forearm. 

Posterior  Annular  Ligament. — Much  weaker  than  the  anterior, 
and  in  depth  about  half  to  three-quarters  of  an  inch,  arises  from  the 
styloid  process  of  the  radius,  passes  downwards  and  inwards,  and  is 
inserted  into  the  pisiform  bone,  and  the  fascia  covering  the  styloid 
process  of  the  ulna  ; in  its  passage  across,  it  likewise  adheres  to  the 
bony  ridges  which  separate  the  grooves  on  the  back  of  the  radius  ; 
above,  it  is  continuous  with  the  fascia  of  the  fore-arm,  of  which  it 
is  a part,  merely  strengthened  by  transverse  fibres ; and  below,  with 
the  fascia  of  the  dorsum  of  the  hand,  which  is  weak,  being  prolonged 
over  the  back  of  the  hand  and  fingers,  and  connected  to  the  subjacent 
tendons,  by  a fine  but  lax  areolar  tissue,  that  permits  those  tendons 
to  glide  with  facility  on  the  adjacent  surfaces. 

The  Muscles  to  be  examined  in  this  region,  consist  of  those  of 
the  fore-arm,  and  hand  ; the  former  consisting  of  the  pronators,  and 
flexors  on  the  front ; and  the  supinators,  and  extensors  on  the  pos- 
terior part  of  the  fore-arm.  As  the  origins  of  these  several  muscles 
aie  complex  and  difficult,  it  may  here  be  remarked,  that  the  majority 
of  the  pronators,  and  flexors  are  attached  to  the  internal  condyle  ; 
and  the  supinators,  and  extensors  to  the  external  condyle,  of'  the 
humerus. 

When  the  integument  has  been  raised,  the  removal  of  the  fascia  may 
>e  much  facilitated,  at  least  for  some  distance,  by  dissecting  it  up  from 
below  ; but  superiorly,  it  adheres  so  intimately  to  the  fleshy  fibres 
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beneath,  that  some  difficulty  will  be  experienced,  and  much  care  re- 
quired in  the  dissection,  particularly  in  separating  the  several  muscles 
from  each  other  ; and  this  also  should  be  done  from  below  upwards, 
as  it  is  much  easier  to  separate  the  tendons,  than  their  fleshy  bellies. 

The  muscles  on  the  front  of  fore-arm,  are  placed  in  three  layers  from 
superficial  to  deep the  first  consisting  of  four,  viz.,— pronator  radii 
teres,  flexor  carpi  radialis,  palmaris  longus,  and  flexor  carpi  uinaris  ; 
the  second  of  only  one,— the  flexor  digitorum  sublimis  ; and  the  third 
of  three,  viz.,— flexor  pollicis  longus,  flexor  digitorum  profundus,  and 

pronator  quadratus.  „ , , , 

Pronator  Radii  Teres,  or  Rotundus. — Round  above,  flat  below, 
and  placed  obliquely  in  the  upper  third  of  the  fore-arm,  arises 
tendinous  and  fleshy  from  the  lip  of  the  humerus  above  the  inner 
condyle,  as  well  as  from  the  latter  point  of  bone,  from  the  fascia, 
and  a strong  aponeurotic  septum,  which  separates  it  from  the  radn 
flexor  • also  by  a fleshy  and  tendinous  slip  from  the  coronoid  process 
of  the’  ulna,  internal  to  the  bracliialis  anticus— the  median  nerve 
passing  between  those  osseous  attachments  ; the  fibres  pass  down- 
wards and  outwards,  and  form  a flat  tendon  by  which  it  is  inserted 
into  the  outer  and  back  part  of  the  radius,  a little  above  its  centie  , 
the  tendon  first  appears  on  the  anterior  surface,  and  is  about  an 
inch  in  length,  while  sometimes  the  superior  half  of  the  insertion 

is  tendinous,  and  the  remainder  fleshy.  _ 

Relations.— It  lies  on  the  bracliialis  anticus,  the  anterior  ulna 
recurrent,  and  ulnar  arteries,  on  the  flexor  digitorum  subhmis  median 
nerve  and  ulnar  slip  of  flexor  pollicis  longus  ; and  is  coveied  by  the 
semilunar  and  general  investing  fascia,  by  the  radial  arteiy,  and 
nerve,  and  the  supinator  longus,  with  the  extensor  carpi  rajahs 
longior,  and  brevior  muscles;  the  inner _ margin  correspon^tc ithe 
flexor  carpi  radialis,  and  the  outer  to  a triangular  space  (ante-cub  ta 
fossa)  where  it  overlaps  the  biceps  tendon,  brachial  artery,  a ' 
median  nerve  ; its  ulnW  attachment  always  separates  the  median 

nerve  from  tlio  ulmur  cirteiy.  • % .1  r A_. 

Anions  — First  to  pronate,  and  then  flex  the  fore-arm , w u 
the  favourable  angle  of  its  insertion,  its  power  is  equal  to  the  combined 

"I internal  to  the  last,  arises  tendinous 
from  the  internal  condyle,  fascia,  and  intermuscular  septa,  and  soon 
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layer,  the  groove  being  lined  by  a distinct  bursal  membrane ; it  then 
expands  and  is  inserted  into  the  anterior  part  of  the  head  of  the 
metacarpal  bone  of  the  index  finger,  sometimes  into  that  of  the 
third,  and  more  rarely  into  a projecting  point  on  the  trapezium. 

Relations. — It  is  covered  by  the  skin,  fascia,  and  annular  ligament 
of  the  carpus,  and  lies  on  the  flexor  sublimis,  the  flexor  pollicis  tendon 
and  carpus ; above,  it  is  between  the  pronator  radii  teres  and  the 
palmaris  longus;  but  below,  between  the  palmaris  longus,  and  the 
supinator,  but  with  the  radial  artery  lying  between  them. 

Action. — To  flex  the  carpus,  and  the  fore-arm;  and  probably  to  assist 
in  pronating  the  hand. 

Palmaris  Longus. — Long  and  slender,  arises  tendinous  from  the 
inner  condyle,  and  intermuscular  septa ; and  passing  downwards  and 
outwards,  forms,  a round,  fleshy  belly,  which  at  the  middle  of  the 
fore-arm  terminates  in  a tendon,  which  at  first  round,  but  afterwards 
flat,  passes  over  the  annular  ligament,  into  which,  and  the  middle 
division  of  the  palmar  fascia,  it  is  inserted. 

Relations.  It  is  covered  by  integuments  and  fascia,  and  lies  on 
the  flexor  sublimis,  and  annular  ligament,  having  on  its  outer  side 
the  ladial  flexor,  and  on  its  inner  the  ulnar : it  is  sometimes  wanting 
altogether,  or  may  be  present,  on  one  side  only. 

Actions.— To  make  tense  the  palmar  fascia,  flex  the  fore-arm, 
and  assist  in  pronation.  It  is  large,  strong,  and  powerful  in  the 
monkey  tribe,  for  obvious  reasons. 


Flexor  Carpi  Ulnaris. — The  most  internal  of  the  superficial 
layer  of  muscles;  it  arises  from  the  posterior  part  of  the  internal  con- 
dyle, and  from  the  inner  side  of  the  olecranon,  a fascia  with  transverse 
ires  uniting  the  two  origins,  and  concealing  the  ulnar  nerve,  and 
posterior  ulnar  recurrent  artery,  that  passes  between  them  ; it  also 
arises,  through  the  intervention  of  the  fascia  of  the  fore-arm,  from 
the  superior  two-thirds  of  the  posterior  edge  of  the  ulna;  from  those 
several  origins,  the  fibres  pass  downwards  and  forwards,  and  form  a 
tendon  on  their  anterior  surface,  that  only  ceases  to  receive  fleshy 
fibres  at  the  carpus;  it  now  crosses  over  the  annular  ligament,  and 

ILTT<iC  t lG  pislform  boue>  and  b7  a vertical  slip  into  the 
head  of  the  fifth  metacarpal  bone. 

'?  iS  only  covered  by  the  f“,  and  lies  on  the  ulnar 
li  flexo.r  subl‘mis,  ulna,  pronator  quadratus,  and  annular 

figment,  from  which  a bursa  separates  it ; while  from  the  outer  edge 
o the  tendon,  a process  passes  to  the  annular  ligament,  to  bind  down 
ulnar  nerve,  and  artery;  but  many  consider  this  process  to  be 
othmg  more  than  a superficial  stratum  of  the  ligament  itself  which 

XMcirtbh?g  siJ,t  i *•  of  aie  c;:i: 

P - beneath  the  nerve,  and  artery,  sometimes  wholly  surrounding 
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the  latter  ; and  in  the  two  inferior  thirds  of  the  fore-arm,  the  ten- 
don serves  as  a guide  to  the  artery,  but  it  should  be  borne  in  mind 
that  the  nerve  is  always  in  the  closest  proximity  with  it. 

Action. To  flex  the  wrist,  and  fore-arm  on  the  arm ; also  to  adduct, 

when  aided  by  the  extensor  ulnaris.  The  power  of  this  muscle  is 
greatly  increased,  by  the  intervention  of  the  pisiform  bone,  which 
augments  the  angle  of  its  insertion ; and  this  power  is  also  still  further 
intensified,  according  to  the  degree  of  flexion  existing  in  the  fore-arm. 

Flexor  Digitorum  Sublimis,  or  Perforatus,  is  seen  by  dividing 
the  superficial  muscles  that  have  been  already  described,  and  consti- 
tutes by  itself,  the  second  layer.'  It  arises  tendinous  from  the  rnner 
condyle,  and  anterior  part  of  the  coronoid  process ; and  tendinous 
fleshy  from  the  radius,  between  the  insertion  of  the  supinator  brevis, 
and  flexor  pollicis,  also  from  the  fascia,  and  intermuscular  septa  ; it 
forms  a fleshy  belly,  that  after  a short  course,  shows  a tendency  to 
a subdivision  into  four  slips,  and  to  these  succeed  four  tendons 
arranged  in  pairs,  in  the  following  manner-two  anterior  for  the 
middle  and  ring  fingers;  and  two  posterior . smaller  a^ often  witii 
a fleshy  interruption,  for  the  index,  and  little  fing  , 7 P 

beneath  the  annular  ligament  m company  with  the  deep  flex  , 
median  nerve,  and  the  flexor  of  the  thumb,  involved  in  «« 
bursa  - and  diverging  from  each  other,  m the  palm  of  the  hand 
reach  the  base  of  the  first  phalanx,  where  they  enter  the  digih 
sheath  with  the  deep  flexor;  at  the  middle  point  of  the  first  ph 
hmx  each  tendon  divides,  to  allow  the  deep  to  pass  through  them  an 

and  extends  for  fully  one  inch  into  posterior  to 

surface,  being  connected  to  deep  flexors, 

the  carpal  bones  ; while  it  en  P.g  ^ raisingthe  superficial  flexor 
the  median  nerve,  and  llcxo  ] • •uroarently  through  the 

we  have  frequently  seen  tra  ecu  *.  V flfXOr.  The  sac  is  large  and 

; 

the  anatomical  arrangements 
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plains  the  peculiarity  of  configuration ; the  swelling  being  well  marked 
above  the  wrist,  less  so  in  the  hand,  whilst  a depression  correspond- 
ing to  the  unyielding  annular  ligament,  divides  the  tumour  into  two 
unequal  portions.  The  division  of  the  annular  ligament,  to  reach  the 
bursa  when  diseased,  has  been  recommended  (Syme). 

The  muscles  in  the  third  layer,  are  exposed  by  dividing  the  flexor 
sublimis,  but  in  doing  so,  care  must  be  taken  to  avoid  the  median 
neiwe,  which  is  closely  united  to  its  posterior  surface  ; the  three  to 
be  now  examined  are  the  following, — flexor  digitorum  profundus, 
flexor  pollicis  longus,  and  pronator  quadratus. 

Flexor  Digitorum  Profundus,  or  Perforans,  arises  fleshy  from 
the  inner  side  of  the  coronoid  process,  from  the  three  superior  fourths 
of  the  anterior  surface,  and  inner  edge  of  the  ulna,  and  by  a few 
fibres  from  the  radius  below  its  tubercle,  also  from  the  inner  two- 
thirds  of  the  interosseous  membrane ; passing  downwards,  it  forms 
four  fleshy  slips ; and  to  these  succeed  a corresponding  number  of 
tendons,  which  lie  in  contact  with  each  other,  the  three  inner  being 
united  by  areolar  tissue,  or  sometimes  tendinous  bands,  while  that 
for  the  index  finger  is  always  distinct  and  free;  they  pass  beneath 
the  annular  ligament,  enveloped  in  the  carpal  bursa,  and  expand  in 
the  palm  of  the  hand,  where  they  give  attachment  to  the  lumbricales ; 
they  now  enter  the  digital  sheaths,  and  piercing  the  superficial 
flexors,  terminate  by  being  inserted  into  the  ungual  phalanges. 

Relations. — It  is  covered  by  the  flexor  sublimis,  the  median  nerve, 
and  median  branch  of  the  ulnar  artery,  by  the  ulnar  artery  itself, 
which  lies  between  it  and  the  flexor  sublimis  above,  and  between 
it  and  the  flexor  ulnaris  below  ; also  by  the  annular  ligament,  the 
superficial  arch  of  arteries,  and  nerves,  and  the  digital  sheaths;  and 
it  lies  on  the  radius,  ulna,  and  pronator  quadratus,  interosseous  liga- 
ment, and  vessels,  carpus,  interossei,  phalanges,  and  insertion  of  the 
flexoi  sublimis  tendons;  while  the  outer  edge,  corresponds  to  the 
flexor  pollicis ; and  the  inner,  to  the  flexor  ulnaris. 

Action.  To  flex  the  last  phalanx,  and  the  wrist;  the  tendons  are 
firmly  bound  down,  by  the  splitting  and  insertion  of  the  superficial 
I flexor ; while  the  slip  that  passes  to  the  index  finger  can  act  separately 
as  it  is  not  closely  connected  with  the  others. 

Flexor  Pollicis  Longus.— Narrow  and  fleshy  above,  but  ten- 
dinous below  ; arises  from  the  anterior  and  inner  edge  of  the 
radius,  from  the  tubercle  above,  to  the  pronator  quadratus  below  ■ 
also  from  the  outer  third  of  the  interosseous  ligament,  and  from  the 
coronoid  process,  of  the  ulna  by  a fleshy  slip,  which  always  is  adhe- 
rent to  the  flexor  sublimis  on  its  deep  surface,  and  which  is  some- 
times digastric  ; the  fibres  all  terminate  in  a tendon  formed  on  the 
an  enoi  surface,  with  a semi-penniform  arrangement,  which  pass- 
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ing  beneath  the  annular  ligament,  and  lying  most  eternal  m tins 
situation,  crosses  obliquely  the  os  trapezium,  next  runs  betweenthe 
two  heads  of  the  short  flexor,  where  it  is  surrounded  by  a bursa, 
then  between  the  sesamoid  bones  at  the  base  of  the  first  phalanx  o 
the  thumb,  when  it  is  received  into  the  digital  sheath,  and  ultimately 

‘“tiered  by  the  radial  origin  of  the 
flexor  sublimis,  radial  artery,  and  nerve,  supinator  longus,  radia 
flexor  tendon  annular  ligament,  outer  head  of  flexor  pollicis  brevis 
SSel,  andlies  on  the  flexor  profundus  by  its  coronoid 
origin, °on  the  radius,  interosseous  ligament  and  vessels  carpu^pro- 

° ’ inner  head  of  flexor  pollicis  brevis,  and  phalanges, 

the 'outer  edge  lies  in  contact  with  the  supinator  longus,  while  lnter- 
u i n do  e proximity  with  the  flexor  profundus,  from  wind. 
^eC“iX^d  the  anterior  interosseous  artery,  and 

"Tciion- TO  flex  the  wrist-joint,  also  the  thumb  ; the  latter  action 

ztt.ttzsrs? t*  - 

*rWaonl™n0Qn£.i>A™s.-Sguare  in  shape,  as  its  name  implies  i 

wards,  ^nd  are  inserted  into  the  anterior  surface,  and  outer  e ge  o 

the  inferior  fourth  of  the ^radius  ;md  deep  flexor ; ulnar. 

Relations.— It  is  covered  by  the  supe  > interosseous  liga- 

and  radial  flexors,  and £”ftids‘ muscle  are  of  different  lengths 
ment,  and  bones.  Tlie  ^ d 0f  the  bones,  and 

the  superficial,  being  attached  to  the  aistal  ed  br;mch  of  • 

the  deep,  which  arc  -^^5,  'at  the  upper 
the  interosseous  artery,  and  nc  , 

thus  obliterates  the  interosseous 

space.  , . ;ja  lviok  of  the  fore-arm,  are  twelve 

The  muscles  on  the  outei  sic  < 1 * • , nd  deep  layer;  the 

in  number,  and  are  divided  into  a Z.„  supimdor 

muscles  constituting  the  former  ar^  lwcrioY}  and  brevior,  extensor 
radii  longus,  extensoi  ca  ] , minimi  dhziti,  extensor  uluaris,  and 

digitorum  communis,  extensoi  f viz .,  the  supinator  radii 

anconeus;  while  in  the  latter  them pril£  iuteruodii 
brevis,  extensor  ossis  metacarp  p d the  extensor  indicis. 

pollicis,  extensor  secundi  niternodn  pollicis,  ana 
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Supinator  Radii  Longus  is  the  most  external  of  the  superficial 
layer,  and  forms  the  fleshy  mass  on  the  outer  side  of  the  fore-arm ; it 
arises  narrow  and  fleshy,  below  the  insertion  of  the  deltoid,  from  the 
external  condyloid  ridge,  and  continues  adherent  to  the  bone  to 
within  one  inch  and  a half  of  the  external  condyle,  also  from  the 
intermuscular  septum,  which  separates  it  from  the  triceps  ; it  forms 
a fleshy  belly,  which  descends  on  the  outer  side  of  the  elbow-joint, 
and  about  the  middle  of  the  fore-arm  becoming  tendinous,  is  inserted 
into  the  rough  crest,  or  sometimes  into  a depression  above  the  styloid 
process  of  the  radius. 

Relations. — It  is  covered  by  the  aponeurosis  of  the  arm  and  fore- 
arm ; and  corresponds  internally,  in  the  arm,  to  the  brachialis  anticus, 
aud  biceps  tendon,  from  which  it  is  separated  from  superficial  to 
deep,  by  the  cephalic  vein,  external  cutaneous,  and  musculo-spiral 
nerves,  radial  recurrent,  with  anterior  branches  of  the  musculo-spiral 
artery;  lower  down,  it  lies  on  the  extensor  carpi  radialis  longior,  and 
brevior,  flexor  pollicis,  pronator  teres,  and  radial  artery,  and  the 
dorsal  branch  of  the  radial  nerve,  while  its  insertion  is  between  the 
flexor  pollicis,  and  the  extensor  ossis  metacarpi.  In  the  arm,  it  has 
behind  it,  the  external  intermuscular  septum  with  posterior  branches 
of  the  musculo-spiral  artery,  and  triceps ; and  its  origin  above,  is 
separated  from  the  deltoid  by  the  musculo-spiral  nerve,  and  one  head 
of  the  brachialis  anticus.  Frequently  in  the  arm,  its  belly  is  extremely 
thin,  being  flattened  by  its  pressure  against  the  brachialis  anticus, 
but  in  the  fore-arm,  where  this  pressure  is  removed  and  it  is  left 
free  to  expand,  it  is  then  flattened  from  before  backwards ; the  inner 
edge  of  the  belly,  serves  as  a guide  to  cutting  down  on  the  brachial 
artery,  at  the  bend  of  the  elbow ; and  it,  as  well  as  the  tendon,  acts  in 
a similar  way  to  the  radial  ai’tery  in  the  fore-arm. 

Action. — To  supinate  the  hand,  when  it  has  been  pronated,  and 
afterwards  to  flex  the  fore-arm,  its  power  being  greatly  augmented 
by  the  length  of  the  acting  arm  of  the  lever,  to  which  it  is  attached. 
"When  this  muscle  is  cut  across  and  reflected,  the  following  is  ex- 
posed— 

Extensor  Carpi  Radialis  Longior. — Arises  from  a rough  tri- 
angular space,  into  which  the  external  condyloid  ridge  expands  below, 
about  one  inch  and  a half  in  length,  also  from  a tendon  common  to 
it,  and  the  short  extensor,  and  from  the  external  intermuscular  sep- 
tum ; it  then  forms  a fleshy  belly,  that  terminates  in  a tendon  above 
the  middle  of  the  fore-arm ; which  descends  to  the  inferiorthird  of  the 
radius,  where  it  turns  slightly  backwards,  and  passing  beneath  the 
posterior  annular  ligament,  in  a groove  behind  the  styloid  process  is 
inserted,  flat,  into  the  head  of  the  metacarpal  bone  of  the  index  fumer. 

Relations.— It  lies  on  the  humerus,  on  the  extensor  carpi  radialis 
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brevior  and  wrist-joint ; and  is  covered  by  the  supinator  long™, 
the  extensor  ossis  metacarpi,  and  primi  internodu  and  secundi  intei 

nodii  nollicis  with  the  radial  artery. 

Action.- It  extends  the  fore-arm  on  the  arm,  and  the  wrist  on  the 

fore-arm;  it  also  abducts  the  wrist. 

Extensor  Carpi  Radialis  Brevior,  immediately  beneath  the  h . , 
ari“dinous  from  the  external  condyle,  and  from  a tendon  common 
to  it  and  to  the  last-described  muscle ; it  forms  a fleshy  mass,  pi  } 
iug  on  each  side  of  the  long  extensor,  and  at  the  junction  of  t e upp 
1 • LIE,  thirds  of  the  fore-arm,  terminates  in  a long  flat  tendon, 

is  bound  down  bj  the  posterior  annular  ligament  i and  becoming 
Ire  e^nded,  i.  inser'ted  into  the  head  o£  the  metacarpal  bone  of 

th  »frie.fiJtris  cowered  by  the  extensor  carpi  radialis  longior, 

SW  Indon  Irte/and  broader  than  that  of  the  extensor  carp, 
riS.-Torextend  the  carpus  and  abduct  the  hand ; also  to  supb 

Ci_  "rmutieS 

triangular  tendon,  common  p.  an(j  the  intermus- 

external  condyle,  from  the  fascia  w 1 somewhat  flattened, 

cular  septa  ; it  forms  a slips,  which 

ending  a little  below  t le  mi  1 ® ^ tendons*  those  for  the  middle 

terminate  in  a correspon  mg  ui  • ^ tendon  then  passes 

and  ring  fingers  ^h  a lursa, 

through  a groove  on  the  back  « of  them^m  , P ^ ^ ^ ^ 

which  projects  above  and  be  £our  julier  fingers,  pre- 

ing  the  back  of  the  ham  , sepai  a bead  of  the  metacarpal 

senting  the  following  peculiarities  a Uttle  finger 

bone  they  are  round,  and  — ‘ of  the  middle  ; 

with  that  for  the  ring,  and  that  of the * ® t on  the  first  plia- 

wliile  the  index  tendon  remains  p fcionof  the  lumbricales ; but 

laux,  they  are  wide,  and  recei  ve  the  central  one  of  which 

at  the  second,  they  divide  m o ue  1 , 11(1  phalanx;  while 

is  inserted  into  the  anterior  extremity  of  thesec 
the  lateral,  run  along  its  sides,  and  unite  on 

Tj^IUs  »“'eccd  by  the  fascia,  a»d  postericr  auuular  iiga- 
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' ment,  and  rests  on  the  supinator  brevis,  the  posterior  interosseous 
i artery  and  nerve,  the  extensors  of  the  thumb  and  index  finger,  also 
on  the  radius,  wrist,  metacarpus,  and  phalanges,  while  it  lies  be- 
i tween  the  short  radial  extensor  and  extensor  minimi  digiti. 

Action. — To  extend  the  phalanges,  the  wrist-joint,  and  fore-arm ; in 
• consequence,  however,  of  the  slip  to  the  index  finger  being  free,  it 
i can  act  separately ; but  mauy  persons  can  also  extend  either  of  the 
; other  fingers  independently,  an  art  that  may  be  acquired  by  habit. 

Extensor  Minimi  Digiti,  or  Auricularis. — Internal  to  the  last ; 

, arises  narrow  and  tendinous  from  the  external  condyle,  and  from  the 
fibrous  septa,  which  separate  it  from  the  common  and  ulnar  extensors, 
it  forms  a narrow  fleshy  belly,  compressed  laterally,  succeeded  by  a 
small  flat  tendon  below  the  middle  of  the  fore-arm,  which  passes  on 
; the  back  of  the  articulation  between  the  radius  and  ulna,  and  under 
i the  posterior  annular  ligament,  where  it  is  provided  with  a bursa  ; 
i continuing  its  course  over  the  fifth  metacarpal  bone,  on  which  it  is  re- 
: tained  by  a fibrous  sheath  and  synovial  membrane,  it  receives  at  the 
head  of  the  metacarpal  bone,  a slip  from  the  common  extensor,  and 
j 1S  inerted  into  the  posterior  aspect  of  the  phalanges  of  the  little 
. finger,  becoming  continuous  with  the  tendon  of  the  latter  muscle. 

Relations.  It  lies  on  the  extensors  of  the  thumb,  and  index  finger; 
on  the  ulna,  carpus,  metacarpal  bone,  and  phalanges ; and  is  covered 
by  the  fascia  and  annular  ligament,  having  the  common  extensor  to 
its  outside,  and  the  ulnar,  to  its  inside. 

Use  — To  extend  the  fifth  finger,  and  the  carpus;  while  it  may . 
i also  slightly  adduct  the  hand.  ' 


xtensor  C'ARri  Ulnaris,  arises  by  a triangular  tendon,  from  the 
posterior  part  of  the  external  condyle,  from  the  posterior  surface 
and  middle  third  of  the  posterior  ridge  of  the  ulna,  and  from  the 
fascia  which  covers  it ; the  tendon  commences  in  the  fleshy  struc- 
ture of  the  muscle,  and  at  the  inferior  third  appears  on  the  posterioi 
surface,  constituting  a semipenniform  muscle  ; it  runs  beneath  the 
posterior  annular  ligament  in  an  oblique  groove,  external  and  pos- 
terior to  the  styloid  process  of  the  ulna,  provided  with  a bursa  • 
then  passes  behind  the  wrist-joint,  and  increasing  somewhat  in 
width,  is  inserted  into  the  head  of  the  metacarpal  bone  of  the  fifth 

Relations.- It  is  covered  by  the  fascia,  and  annular  lament  • and 
lies  on  the  extensors  of  the  thumb,  and  index  finger  ; on  the  ulna 

anTthe  T!  metaCarPal.b1one:  above,  it  is  between  the  anconan^ 


the  ,"ln"r  Si<le  °f  tbe  C”1’US-  “•> forwirm 
aiso,  to  assist  the  flexor  ulnaris  in  adducting  the  hand. 
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Anconeus.— Triangular  in  shape,  arises  by  a distinct  flat  tendon 
from  the  back  part  of  the  external  condyle ; the  fibres  pass  inwards, 
the  superior  transversely,  the  inferior  obliquely  downwards  an 
inwards,  to  be  inserted,  by  short  tendinous  fibres,  into  the  outer, 
side  of  the  olecranon  process,  which  is  here  rough  and  triangular, 
and  into  the  ulna  for  about  two  inches. 

Relations.— It  is  covered  by  the  superficial  expansion  of  the  tri- 
ceps, and  a bursa  ; and  lies  on  the  ulna,  coronary  ligament  ot  the 
radius,  and  posterior  interosseous  recurrent  artery,  which  separates 
it  from  the  supinator  brevis  ; the  upper  margin  corresponds  to  the 
triceps,  a cellular  interval  intervening  between  them  ; the  outer 

edge  corresponds  to  the  flexor  ulnaris.  _ 

Action.— To  extend  the  elbow,  and  to  draw  the  synovial  membrane 
out  of  the  joint  during  extension ; but  it  has  no  power  whatever  o 
rotate  the  arm  inwards,  as  has  been  sometimes  stated.  1 his  muscle 
is  analogous  to  the  poplitseus  in  the  lower  extremity. 


DEEP  LATER. 

Supinator  Eadii  Brevis.— Flat,  and  embracing  the  upper  part  of 
the  radius  ; but  to  examine  its  attachments  properly,  the  hand 
should  be  forcibly  pronated.  It  arises  from  the  external  eondy  > 
external  lateral  ligament,  with  which  its  tendon  is ; lusepaiab  } 
united  from  the  coronary  ligament  of  the  radius,  fiom 
below  the  lesser  sigmoid  cavity  of  the  ulna,  and  a tnangu  ar  con 
cave  surface  behind  that  ridge;  the  fibres  pass  obhquely  down- 
wards, outwards,  and  forwards,  and  are  inserted  mto  the  ^ter 
and  anterior  part  of  the  radius,  above  and  below  the  tuberde. 

Relations.- It  lies  on  the  radius ; on  the  coronary  exteina  atera 
and  interosseous  ligaments;  and  is  covered  externally  by  the  supi 
nator  longus,  extensor  carpi  radial  is  longior  aad  teevio^d  the 
posterior  interosseous  nerve,  which  pierces  its  external  ^res  po 
teriorly  by  the  anconeeus,  extensor  ulnaris,  extensor  minimi  dic  , 
and  communis,  and  by  the  posterior  interosseous 
and  anteriorly,  by  the  inner  edge  of  the  supinator  longus,  radial 
artery11  nerve  ^ ami  pronator  radii  teres.  The  biceps  tendon  notches 
Es  hfner  edge,  and  sometimes  the  superior  portion  is  altogether 
tendinous,  the  fleshy  fibres  being  only  seen  on  ^^enoi  pmt. 

Action  -To  extend  the  fore-arm,  or  roll  the  radius outwards,  and 
when  it  is  fleshy  above,  to  make  tense  the  coronary  ligament  of 
radius,  and  strengthen  generally  the  articulation.  . 

Extensor  Ossis  Metacarpi  Pollicis.- Arises  from  the  ^stenor 
and  inner  part  of  the  ulna,  below  the  anconanis,  from  ^ ^nor 
surface  of  the  radius  below  the  supinator  brevis,  and  from  the 
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terosseous  ligament ; the  tendinous  origin  ending  immediately  in  a 
fleshy  belly,  which  is  flat  on  the  deep  surface  ; it  passes  obliquely 
downwards  and  outwards,  terminating  in  a tendon,  which  runs  at 
first  downwards  and  outwards,  and  then  vertically  downwards  on 
the  outer  edge  of  the  radius,  when  it  is  received  into  a groove  in  front 
of  the  styloid  process,  where  it  is  bound  down  by  a strong  fibrous 
sheath  lined  by  a bursa ; it  next  crosses  the  anterior  edge  of  the  ex- 
ternal lateral  ligament,  and  divides  into  two  slips,  the  broader  of 
which  is  inserted  into  the  head  of  the  metacarpal  bone  of  the  thumb, 
and  the  narrower  into  the  trapezium  bone. 

Relations. — It  is  covered  above  by  the  superficial  layer  of  muscles ; 
but  below,  lies  merely  under  the  fascia  ; it  rests  on  the  ulna,  inter- 
osseous membrane,  radius,  radial  extensors,  radial  artery,  and  ex- 
ternal lateral  ligament  of  the  wrist-joint. 

Extensor  Primi  Internodii  Pollicis,  or,  the  Extensor  of  the 
First  J oint  of  the  Thumb,  internal  to  the  last  muscle,  to  which  it 
is  intimately  connected,  arises  tendinous  from  the  ulna,  and  inter- 
osseous ligament,  receiving  a few  fibres  from  the  radius,  below  the 
extensor  ossis  metacarpi ; it  then  becomes  fleshy,  and,  passing  ob- 
liquely downwards,  forwards,  and  outwards,  ends  in  a tendon  that 
pursues  a similar  course  ; is  received  into  the  same  groove  with  the 
extensor  ossis  metacarpi,  but  separated  from  it  by  a septum  ; and, 
crossing  over  the  back  of  the  metacarpal  bone,  is  inserted  into  the 
base  of  the  first  phalanx  of  the  thumb. 

Relations. — These  are  the  same  as  those  of  the  last  muscle. 

Action.  -Both  this  and  the  preceding  muscle,  abduct  the  thumb 
and  wrist- joint,  which  they  also  extend,  while  the  extensor  primi 
mtemodii,  in  addition,  extends  the  first  phalanx  of  the  thumb. 
Both,  are  also  supinators  of  the  hand. 


Extensor  Secundi  Internodii  Pollicis.— Narrower  and  shorter 

, .f  last  '>  arises  from  the  outer  surface  of  the  ulna,  internal 
and  inferior  to  the  extensor  primi,  from  the  interosseous  mem- 
brane, and  from  the  strong  septum  separating  it  from  the  extensor 
indicia  ; it  ends  m a fleshy  belly,  to  which  succeeds  a tendon,  very 
low  down,  that  enters  a distinct  groove  in  the  radius,  boimd  down 
by  the  posterior  annular  ligament,  and  lubricated  by  a bursa  • it  next 
crosses  the  radial  extensors,  the  first  interosseous  space,  then  the  me^ 

inserted  T+°,  ^ tf  mb’  aQd  first  Phalanx>  and  terminates  by  being 
inserted  into  the  last,  or  ungual  phalanx. 

^m^-Simiiar  to  those  of  the  former;  but  it  is  much  longer 
as  the  insertion  is  advanced  to  the  last  joint. 

it  !°,that  °/  thG  extensor  I™!  but,  in  addition, 

it  extends  the  last  phalanx  of  the  thumb. 

’xtensor  Indicis.  Internal  to  the  last;  arises  from  the  outer 


19 


990  muscles  of  the  hand. 

•md  back  part  of  the  ulna,  the  interosseous  ligament,  and  intermix- 
°L  “pC  and  forms' a fleshy 
the  ajilar  ligament , it  now  enters  the  8™>™ 
communis,  lying  between  that  tend®,  rome- 

ternodn  pollicis,  and  passing  metacarpal  bone,  it  joins 

near  itshaeh  part, 

The  muscles and  of  the  middle 

^hS“d=;i!^S^£  1 - 

trapezium  which  receives  the  insertion  of  the  exte^  a 

^^e^^c^l^lt^covewdty  the a^MnfatKdif; 

r se  xsrir  rSes  - * 

es=*  - " * be 

therefore  more  correct  to  ^“^^npr.-Tritmgnlar  in ' 

Opponens  Pollicis  01  x trapezium,  but  sometimes 

shape,  thick,  and  fleshy,  arises  ton th >t*V*  fibres 

from  the  scaphoid  bone,  an  an  ■ » M-ds  and  outwards, 

pas,  directly  downwards,  and  the  otl >er dow,  of  the  me. 

“ * - u'e  01  the 

*t£&  Ucs  beneath 

the  first  carpo-metacarpal  articrdation,  bre,is. 

while  the  Inner  edge  con esi»  ,md  thus  antagonize  the, 

Action. — To  flex  the  metacarpal  boue,  ai 
extensor  ossis  metacarpi.  head  of  this  muscle, 

th^r  o?  srsr£=  - - - — • 
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inwards,  with  the  lumbricales,  when  it  will  be  seen  to  consist  of  two 
heads — an  external,  and  an  internal ; the  former  arising  from  the 
scaphoid,  trapezium,  and  annular  ligament ; and  the  latter,  which  is 
deeper,  from  the  sheath  of  the  radial  flexor,  os  magnum,  and  head 
of  the  metacarpal  bone  of  the  middle  finger.  The  two  heads  proceed 
towards  the  base  of  the  first  phalanx,  and  becoming  tendinous, 
are  inserted  into  the  sesamoid  bones,  and,  crossing  these  obliquely, 
into  the  base  of  the  first  phalanx. 

Relations. — The  outer  head  is  covered  above  by  the  adductor,  but 
below  is  superficial ; and  the  inner,  by  the  flexor  tendon,  and  bursa, 
the  long  flexor  tendon  lying  between  the  two  portions ; the  outer 
head  rests  on  the  abductor  indicis,  and  radial  artery ; and  the  inner 
on  the  first  palmar  interosseous,  metacarpal  bone,  aDd  on  the  radialis 
indicis,  princeps  pollicis,  and  palmaris  profunda  arteries. 

Action.  To  flex  the  first  phalanx,  and  metacarpal  bones. 
Adductor  Pollicis,  lies  below  the  inner  head  of  the  short  flexor, 
but  on  the  same  plane,  and  is  triangular  in  shape.  The  base  which 
constitutes  its  origin  arises  from  the  superior  three-fourths,  or  some- 
times less,  of  the  anterior  surface  of  the  middle  metacarpal  bone, 
and  passing  outwards,  converging,  is  inserted  tendinous  into  the 
inner  sesamoid  bone,  and  the  base  of  the  first  phalanx. 

Relations.— It  is  covered  by  the  two  outer  tendons  of  the  flexor 
sublimis,  and  profundus,  lumbricales,  branches  of  the  median  nerve 
and  a thm  fascia ; and  lies  on  the  metacarpal  bones  of  the  middle, 
and  index  fingers,  and  corresponding  interosseous  muscle,  on  the 
abductor  indicis,  and  terminal  branches  of  the  radial  artery  • the 
upper  edge  corresponds  to  the  inner  head  of  the  short  flexor,  with 
which  it  is  sometimes  united  ; while  the  lower  is  round  and  fleshv 
and  projects  beyond  the  abductor  indicis,  on  the  external  side  of  the 
cleft  between  the  thumb  and  index  finger.  The  palmaris  profunda 
artery  passes  between  its  upper  edge,  and  the  flexor  pollicis.  This 

osseous  13  C°nSldered  by  some  anat0“ists,  as  the  first  palmar  inter- 

Act ion.— To  adduct  the  thumb. 

imt?UCTT  lNDICIS‘~7Triangular  iu  %ure>  ];ke  the  last-described 
m sole  and  seen  on  the  back  of  the  cleft  between  the  thumb  and 

udex  finger,  arises  tendinous  and  fleshy  from  the  posterior  third  of 

19* 
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riot  to  it,  the  integuments,  and  extensor  secmnli 
its  two  origins  are  separated  by  the  ra  a ^ thumb;  this 

Action.- To  abduct  the  md«  to«er , and^ adduct^ 

muscle  may  be  also  considered  o e are  three  in  number, 

The  muscles  of  the > hypo-thenar  ^ ^ digiti. 

namely,  the  abductor,  flexor  brevis,  < { the  pisiform 

Abductor  Minim!  Digiti,  arises ^^^fXar  flexor  ten- 

bone,  annular  ligament,  and  t e d b a short  tendon  into 

don-  it  passes  downwards,  and  is  msertea  oy 

the  inner  side  of  the  base  of  ^ P on  the  flexor  brevis,  a por- 
Relations. — It  is  superficial,  and  lies  on 
tion  of  which  is  seen  at  its  outer  edge.  ^ ^ ^ finger 

Action.— As  its  name  imp  i > would  be  more  properly 

towards  the  middle  line  of  the  body, 

named  an  adductor.  Biums —Sometimes  wanting;  but  when 

Flexor  Minimi  Digiti  Brev  . ariseB  tendinous  from 

present,  lying  to  the  outer  eg®  lament ; it  passes  downwards,  and 
the  unciform  bone,  and  annular  i^ment  ^ ^ ^ 

is  inserted  by  a flat  tendon  into  the  ba  musd  aud  lies  on 

4-  «.  *» 

thll "STwith  but  slight  hamuto  of  tlie  ^ 

Adductor,  or  Opponens,  aris  inwards  and  forwards, 

‘whole6  length  if  the  -netecarpn,  houe  of 

the  fifth  finger  {ormer  muscles,  by  the  ulnar 

nc“'^“  Z lie.  Oh  the  internal  interosseous,  and  metn- 

CT‘.»°-To  adduct,  ,1th  — “ 

the  opposite,  with  regaic  ° situated  in  the  middle  palmar 

Lumbricales,  are  four  m num  > corresponding 

space;  each  arises  ^eing  also  attracted 

tLdonoftheflexor  profundus, t and  terminate  m 

to  the  anterior  surface , t TP  osteo-fibrous  canal,  between 

round  tendons  which  run  through  with,  but  posterior 

the  heads  of  the  metac^pal  bones, ^ by  a bursa;  the 

to,  the  digital  vessels.  and  ner  ^ -ng  obliquely  backwards  .a 

ten‘,™dttro'S°^  e^ndoi,  into  the  extensor  tendons,  on 
back  of  the  phalanx  of  the  flexor  tendons;  behind 

^ - * - “f  tto  — 
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Action. — To  flex  the  first  phalanx,  also  to  keep  the  extensor  ten- 
dons closely  applied  to  the  posterior  aspect  of  the  phalanges,  thus 
acting  in  lieu  of  a sheath.  According  to  some,  their  use  is,  to  ex- 
tend the  fingers. 

The  flexor  tendons>  with  the  superficial  arteries,  and  nerves,  may 
now  be  thrown  forwards,  provided  the  latter  have  been  fully  exa- 
mined ; also  the  extensor  tendons  from  the  posterior  aspect,  prepara- 
tory to  the  dissection  of  the  interossei,  which  are  as  yet  covered  by 
a strong  aponeurosis,  common  to  them,  and  the  deep  palmar  vessels. 

Deep  Palmar  Aponeurosis. — Irregular  in  shape,  sometimes  tri- 
angular, or  it  may  be  oblong;  is  attached  behind  to  the  anterior 
carpal  ligaments,  which  it  covers,  their  oblique  fibres  being  visible 
through  its  semi-transparent  tissue,  and  to  the  posterior  layer  of  the 
carpal  bursa,  which  is  inseparable  from  it ; as  it  passes  forwards,  it 
adheres  to  the  ridges  of  the  metacarpal  bones ; externally,  separating 
the  adductor  pollicis,  from  the  external  interosseous  muscle,  and  in- 
ternally, the  adductor  minimi  digiti,  from  the  internal  interosseous ; 
anteriorly,  it  passes  to,  the  heads  of  the  metacarpal  bones,  to  be  con- 
tinuous with  the  deep  half  segmemt  of  the  flexor  thecae,  and  here  it 
is  exceedingly  dense  and  thick ; in  the  interval  between  the  meta- 
carpal bones,  it  sends  a process  on  the  lumbricales  tendons,  which 
separates  them  from  the  interossei,  and  posterior  to  this  point  it  is 
pierced  by  the  branches  of  the  deep  arch  of  arteries,  to  join  those  of 
the  superficial,  and  then  becomes  continuous,  at  the  sides  of  the 
phalanges,  with  the  superficial  palmar  fascia.  Hence  it  follows  that 
both  those  fasciae  represent  a glove,  containing  in  the  cavity  be- 
tween them  the  superficial  palmar  arteries  and  nerves,  and  carpal 
bursa,  with  the  flexor  tendons,  and  the  lumbricales,  both  the  latter 
being  invested  in  a sheath  derived  from  the  superficial  surface  of 
the  deep  layer,  while  the  digital  sheaths  represent  the  fingers,  the 
intervals  between  them  transmitting  the  lumbricales,  and  digital 
vessels,  and  nerves.  Its  use  is  to  preserve  the  position  of  the  inter 
ossei;  and  further,  to  avert  displacement  of  the  metacarpal  bones 
whfle  its  density  explains  why  matter,  when  situated  in  the  palm  of 
of  the  hand,  cannot  escape  between  the  interossei,  which  it  mio-ht 
otherwise  do  in  the  interval  between  the  two  sets  of  these  muscles 
We  have  described  this  process  as  a distinct  structure,  believing  it 
to  have  surgical  importance  equally  as  great  as  the  superficial  layer 
Has,  in  affections  of  this  nature.  J 

By  now  separating  the  anterior  extremities  of  the  metacarpal  bones 
by  a slight  cut,  and  tearing  them  asunder,  we  expose  the  interossei 
which  are  four  in  number  behind,  and  four  in  front,  the  former 
being  called  the  dorsal,  and  the  latter  the  palmar.  In  both  situa 
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lions  however,  to  make  up  the  four,  the  adductor  pollicis  in  front, 
with  the  abductor  indicis  behind,  must  be  considered  ^erosse 
and  these  will  be  found  described  with  the  muscles  of  the  thumb 

a former  section.  . , mnc;c.ieg  Ivin"  between  the 

Posterior  Interossei,  are  bicipital  muse  , y <= 

inserted,  the  two  outer  into  the  m ha  mde  of ^^STns  «» 

t - - - 

""S -To4  Set1?e\n;dei1“m°  a supposed  mesial  line,  com, 
same  side  to  which  they  aie  attacie  , terminate  in  tendons 

with  a penniform  arrangement  of  tbe  ““  ide  o£  first 

which  are  inserted,  the  two  outer  into  the  ulna. side  0. 
phalanx  of  the  thumb  and  index  inge, , and  t the  tw  om 
'radial  side  of  a similar  point  in  the  -^“'“^ei,  which 

into  the  extensor  tendons,  y branches  of  the  deep 

appear  at  their  margins  ; and  the  the  pJ 

palmar  arch,  pans  between ^ mesial  line  of 

terior  interossei  aie  abcluc  01  , while  the  anterior,  are 

the  hand  as  represented  by  the  middle -finger , while 

adductors  to  the  same  point. 

dissection  of  the  lower  extremity. 

The  subject  should  now  be  placed  on  the  the  'all- 

block  beneath  the  loins,  m ^ puncture  may  be  made 

terior  abdominal  region  tense  o « ? having  been  intro- 

through  its  walls,  and  the  point  o a render  the  parts 

du 4 sufficient  inflation  may  however,’ pr,.- 

prominent,  and  more  capa  ) jp  pe  necessary  to  make  a I 

ceeding  to  remove  the  ^f^Tl’JZre  especially  what  we  mean  | 
few  prefatory  remarks,  am  o t <-  applied  to  that  por- 1 

by  the  anterior  abdominal ^region.  and 

tiou  of  the  trunk,  extending  ® h at  different  periods  of 

pubis,  varying  however  m - entire  extent  of  the 

life, —in  the  only,  the  difference 

subject ; but  m ac « ^ abadnte  shortening  of'the  cavity,  but 

being  attnbuteW  , b J f the  lower  extremities  and  thorax 
to  the  increase  m tnc 
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exceeding  that  of  the  abdomen.  The  anterior  abdominal  region,  is 
bounded,  above  by  the  ensiform  cartilage,  costo-xiphoid  ligament, 
cartilage  of  the  last  true,  and  of  all  the  false  ribs ; inferiorly,  by  the 
crest  of  the  ilium,  Poupart’s  ligament,  crest,  and  symphysis  pubis ; 
and  posteriorly,  by  the  anterior  edge  of  .the  latissimus  dorsi.  If  the 
abdominal  •wall  was  carefully  dissected  from  its  attachment,  and 
extended,  it  would  resemble  in  its  outline  a Maltese  cross,  narrow' 
above,  where  it  is  placed  in  the  xiphoid  angle ; constricted  inferiorly, 
where  it  forms  the  pubic  angle,  but  expanded  and  carved,  on  each 
side,  where  it  is  stretched  between  the  last  rib,  and  the  crest  of  the 
ilium.  Taken  as  a whole,  the  space  is  much  wider  above,  than  below, 
in  the  adult ; but  narrower  inferiorly,  in  the  infant  at  birth,  in  con- 
sequence of  the  small  size  of  the  pelvis,  at  this  period  of  life  ; while 
the  relative  prominence  also  differs  with  age ; in  the  infant,  being  ex- 
ceedingly convex,  because  the  cavity  contains  the  bladder,  and  its  ap- 
pendages, suprarenal  capsules^  and  the  liver,  both  the  latter  being 
organs  of  great  size  at  this  period ; but  with  the  descent  of  the  bladder, 
the  gradual  diminution  of  the  liver,  and  the  absorption  of  the  supra- 
renal bodies,  the  hypochondria  lose  their  convexity,  and  assume  a 
slight  concavity,  visible  below  the  cartilages  of  the  ribs,  the  remain- 
der of  the  cavity  being  also  much  less  distended.  But  in  middle 
and  old  age,  the  abdominal  wall  becomes  again  tense  and  prominent, 
in  consequence  of  fatty  depositions,  within  the  omentum  and  mesen- 
tery ; and  on  this,  depends  the  greater  frequency  of  hernial  protru- 
sions in  infancy,  and  advanced  life. 

The  Abdomen,  is  divided  into  regions  or  zones,  each  containing  its 
own  peculiar  organs ; and  an  acquaintance  with  these  subdivisions  and 
the  corresponding  contents  is  therefore  of  great  importance  in  guid- 
ing the  prognosis  of  the  surgeon  in  wounds  penetrating  its  cavity. 

The  three  great  zones  into  which  the  abdomen  has  been  divided  have 
been  called  the  epigastric,  mesogastric,  and  hypogastric  ; and  in  order 
to  map  out  these  regions,  certain  lines  are  drawn,  so  as  to  encircle  the 
trunk  horizontally ; the  first  of  these,  would  strike  in  its  course,  the 
base  of  the  ensiform  cartilage  in  front,  and  the  spine  of  the  tenth 
dorsal  vertebra  posteriorly,  and  would  indicate  the  junction  of  the 
chest  and  abdomen ; the  second,  would  surround  the  abdomen  on  a 
level  with  the  cartilage  of  the  ninth  rib,  constituting,  between  it 
and  the  preceding,  the  epigastric  region;  a third,  passing  round  the 
cavity,  on  a line  with  the  spines  of  the  ilia,  circumscribes,  between 
it  and  the  one  above,  the  mesogastric;  whilst  all  below  it,  is  called 
tbe  hypogastric.  If  a line  be  now  drawn,  from  the  cartilage  of  the 
ninth  rib  of  each  side  above,  to  the  corresponding  ilio-pubal  emi- 
nences below;  those  three  regions  will  be  each  subdivided  into  three 
the  superior  presenting  the  right,  and  left  hypochondria,  on  each 
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side  and  the  epigastric,  or  scorbiculus  cordis  in  the  middle;  the 
Sdle,  the  right  and  left  lumbar  with  the  umb.hcal  or ^ 
gastric  between  them;  and  the  inferior,  the  and  left  ihac, 

with  the  hypogastric  occupying  its  middle  space.  P 

ceed  to  consider  each  of  these  individually.  , , •, 

The  Epigastric  Region,  triangular  in  shape  with  tbe  base  b > 

and  the  sides  formed  by  : 

ribs  the  ensiform  cartilage  projecting  in  its  middle,  contains  the  lett 

plexus  ribs/contata  the  right 

ye,6!  liver  hepatic  flexure  of  colon,  pylorus,  duodenum,  the 

Uofthe'hidWo^ 

cardiac  extremity  ofthe  *_*,  ; 

=s3=sssS3£=f 

Mt  »utaius7’thc  descending  colon,  kidney,  renal  vessels,  and  the 

‘e  The  H°Pou2Ta.ci! Keo.ox,  contain,  the  small  intestines  great 
omentum,  or  epiploon;  and  in  foetal  life  ^ “«on 

5 % ^ 

in  early  foetal  life.  , , arvmewhat  out  of  place, 

We  have  thus  .considered,  though  p . ^’discussing  the  anatomy 
the  several  divisions  of  the  a t omen,  wjse  desire  the  junior 

of  the  contained  organs  ; but  we  ™ou  previously  in  some 

student  to  dwell  on  this  description,  haj] P ^ attach. 

degree,  made  himself  to  appreciate  the 
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The  Superficial  Muscles  of  the  Abdomen,  consist  of  five  pairs, 
- — namely,  external  oblique,  internal  oblique,  transversalis  abdominis, 
rectus,  and  pyramidalis.  To  expose  them,  an  incision  should  be 
made  from  the  ensiform  cartilage,  to  the  pubis ; and  from  the  middle 
of  this  line,  to  the  anterior  superior  spinous  process  of  the  ilium  ; 
when,  the  flaps  may  be  reflected. 

Superficial  Fascia. — This  subcutaneous  layer,  continuous  with 
the  similar  structure  of  the  regions  in  the  vicinity,  is  thin  above,  but 
strong  and  laminated  interiorly,  and  contains  a variable  quantity 
of  fat ; white  pale  bands  are  also  seen  traversing  its  structure  ; and 
these  are  believed  to  have  many  characters  in  common  with  the  un- 
striped muscle,  but  it  is  probable  that  they  are  simply  fibrous  tissue 
condensed  into  fasciculi.  On  the  surface  of  the  fascia,  and  between 
its  layers  may  be  seen  cutaneous  nerves,  arteries,  and  veins,  with  a 
few  lymphatic  glands ; while  interiorly  it  passes  over  Poupart’s  liga- 
ment, to  which  it  is  connected  through  the  medium  of  Scarpa’s 
fascia  only.  At  the  pubis,  the  laminar  arrangement  is  well  marked, 
where  it  passes  on  the  penis,  to  form  its  false  suspensory  ligament ; 
but  in  the  female,  it  is  loaded  with  firm  adeps,  and  forms  the  mons 
veneris,  descending  externally  to  the  labia  majora ; while  in  the  male, 
it  passes  downwards  on  the  cord  to  the  scrotum,  where  it  degenerates 
into  areolar  tissue.  The  superficial  vessels  and  glands  are,  as  we 
have  said,  placed  between  the  laminae  of  this  fascia,  which  may  be 
divided,  by  minute  and  careful  dissection,  into  so  many  as  five 
layers,  and  in  all  cases  the  rule  would  appear  to  be,  that  the  greater 
the  deposit  of  fat,  the  less  visible  become  the  fibrous  bands,  which 
appear  under  such  circumstances  to  be  weak  and  indistinct. 

In  connection  with  the  fascia,  several  cutaneous  nerves  are  seen, 
the  lateral  being  branches  from  the  six  inferior  intercostal,  which 
pierce  the  external  oblique,  or  escape  between  its  indigitations,  and 
then  divide  into  a posterior,  and  anterior  branch  ; the  former,  being 
reflected  backwards,  over  the  latissimus  dorsi ; while  the  latter,  pass 
forwards,  as  far  as  the  middle  line,  where  piercing  the  anterior  part 
of  the  sheath  of  the  rectus,  they  form  a plexiform  interlacement,  on 
the  linea  alba.  The  posterior  cutaneous,  derived  from  the  ilio-scro- 
tal,  and  last  dorsal,  have  been  already  noticed  with  the  lumbar 
region  ; and  in  addition,  the  scrotal  branch  of  the  ilio-scrotal  and 
hypogastric  branch  of  the  ilio-hypogastric,  escape  through  the  external 
ring,  or  through  the  tendon  external  to  that  point,  while  the  genital 
branch  of  the  genito-crural  also  passes  through  the  ring,  but  is  not 
distributed  to  the  integument  of 'the  abdomen,  as  the  twb  former 
always  are. 

The  cutaneous  Arteries,  are  branches  of  the  intercostals,  with 
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perforating  twigs  of  the  deep  epigastric,  and  mammary  ; in  addition 
to  which,  three  branches  are  also  found  on  the  surface,  more  or 
less  regularly,  namely,  superficial  epigastric,  external  circumflex  ilii, 
and  superior  external  pudic. 

Superficial  Epigastric,  arises  from  the  femoral,  about  three- 
quarters  of  an  inch  below  Poupart’s  ligament ; it  first  passes  for- 
wards, piercing  the  sheath  of  the  vessels,  and  cribriform  fascia ; 
then  turning  upwards,  forwards,  and  inwards,  passes  over  Poupart’s 
ligament,  from  which  it  can  be  traced,  to  a point  corresponding  to 
the  umbilicus,  sending  branches  through  the  tendon  of  the  external 
oblique,  to  communicate  with  the  deep  epigastric,  and  also  with  the 
inferior  intercostals.  This  vessel  is  accompanied  by  two  veins,  which 
lie  on  either  side  of  it,  and  which  ultimately  terminate  in  the  curve 
of  the  internal  saphena,  immediately  before  it  joins  the  femoral. 

External  Circumflex  Ilii. — Smaller  than  the  last,  from  which 
it  sometimes  arises,  but  is  usually  a branch  of  the  femoral,  spring- 
ing from  its  outer  side  ; it  pierces  the  sheath  of  the  vessels,  and 
courses  for  some  distance  beneath  the  iliac  portion  of  the  fascia  lata, 
which  it  ultimately  perforates ; then  runs  parallel  to,  but  below,  Pou- 
part’s ligament,  giving  off  branches  to  the  glands,  and  terminates  at 
the  crest  of  the  ilium,  by  anastomosing  with  superficial  branches  of 
the  internal  circumflex  ilii.  Its  accompanying  veins  have  a similar 
termination  to  those  of  the  last. 

Superficial  Pudtc,  consists  of  two  branches — the  superior,  and 
inferior.  The  first,  arises  from  the  femoral,  and,  having  emerged 
from  the  sheath  of  the  vessels,  superficial  to  the  femoral  vein,  pierces 
the  cribriform  fascia,  or  pubic  portion  of  facia  lata ; it  then  crosses 
the  cord,  and  runs  upwards  over  the  spine  of  the  pubis,  supplying 
the  mons  veneris  in  the  female,  aud  the  tegumentary  layer  of  this 
region  in  the  male,  while  it  also  gives  off  branches  to  the  glands  in 
the  groin.  The  inferior  branch,  passes  horizontally  inwards,  beneath 
the  pubic  fascia,  until  it  arrives  opposite  the  scTotum,  when  it  pierces 
the  fascia,  to  supply  that  struction  in  the  male,  and  the  labia  majora 
in  the  female.  The  superficial  pudic  veins,  likewise  terminate  in  the 

saphena.  _ 

Lymphatic  Glands,  are  from  four  to  seven  in  number,  and  lie 
parallel  to  Poupart’s  ligament;  the  superficial  lymphatic  vessels 
from  the  genitals  pass  through  them,  and  then  course  downwards,  to 
communicate  with  the  deep  absorbents  before  entering  the  abdomen. 


On  raisin"  the  superficial  fascia,  a second  layer  becomes  visible, 
originally  described  by  Scarpa;  it  is  dense,  semitransparent,  and 
devoid  of  fat,  and  can  be  raised  as  a distinct  layer,  or  about  four  inches 
above  Poupart’s  ligament.  Following  it  downwards,  in  the  middle 
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line  it  passes  over  the  pubis,  inclosing  the  penis  in  a tubule,  and 
more  externally  investing  the  cord,  which  conducts  it  into  the 
scrotum,  from  which  it  is  continued  backwards,  to  form  the  pro- 
per perinseal  fascia,  while  still  more  externally  it  adheres  most  inti- 
mately to  Poupart’s  ligament,  and  is  finally  attached  in  the  groin 
to  the  cribriform  fascia,  which  it  separates  from  the  sheath  of  the 
vessels ; when  this  is  removed,  the  external  oblique  is  visible  in  its 
entire  extent. 

Obliquus  Externus,  or  Descendens.— Flat  and  quadrilateral, 
but  broader  in  front  than  behind,  tendinous  anteriorly  and  interiorly, 
and  fleshy  superiorly  and  posteriorly,  arises  by  triangular  fleshy 
slips,  from  the  eight  inferior  ribs,  external  to  their  cartilages ; the 
five  superior,  indigitating  with  corresponding  origins  of  the  serratus 
magnus ; and  the  three  inferior,  with  those  of  the  latissimus  dorsi, 
which  sometimes  conceal  them;  the  inferior  fibres  pass  vertically 
downwards,  and  are  inserted  fleshy  into  the  two  anterior  thirds  of 
the  crest  of  the  ilium;  the  superior  and  middle  pass  obliquely 
downwards  and  inwards,  to  be  attached  to  an  aponeurosis,  by  which 
the  muscle  is  inserted  into  the  ensiform  cartilage,  linea  alba,  for  its 
whole  length,  the  anterior  superior  spine  of  the  ilium,  Poupart’s 
ligament,  the  crest,  and  symphysis  pubis.  The  aponeurosis  alluded 
to,  is  somewhat  triangular  in  shape,  the  widest  portion  being  stretched 
between  the  iliac  spines,  but  from  those  points  to  the  pubis  it  be- 
comes .gradually  contacted ; while  above  the  spines,  it  first  dimin- 
ishes in  width,  but  again  somewhat  expands  as  it  ascends ; a line 
drawn,  from  the  cartilage  of  the  ’ eighth  rib,  to  the  iliac  spine, 
would  indicate  its  external  edge.  The  fibres  which  form  the  ten- 
don, take  an  oblique  course  downwards,  forwards,  and  inwards 
arranged  in  fasciculated  bands  ; but  interiorly,  as  the  pubis  is 
approached,  these  are  more  or  less  separated,  leaving  an  important 
opening  (the  external  abdominal  ring)  in  this  situation,  the  fibres 
being  inserted  in  three  parts  on  the  anterior  surface  of  the  pubis 
the  first,  decussating  in  front  of  the  symphysis,  and  forming 
the  ligaments  of  the  penis ; the  second,  forming  flat  bands,  and 
gliding  downwards  over  the  symphysis  and  spine,  not  decus- 
sating, but  attached  to  the  pubic  portion  of  the  fascia  lata;  and 
the  third,  deep  and  decussating  with  each  other,  forming  by  their 
insertion  into  the  upper  part  of  the  crest,  and  linea-ileo-pectinea, 
the  ligament  of  Mr.  Colies. 

Relations.— This  muscle  is  subcutaneous,  and  lies  on  the  internal 
oblique,  rectus,  pyramidalis,  and  intercostals  ; while  the  posterior 
edge  forms  the  anterior  boundary  of  a triangular  space,  in  which  the 
internal  oblique  is  seen,  also  the  last  dorsal  nerve,  and  branches  of  the 
internal  circumflex  ilii ; but  it  frequently  occurs  that  the  latissimus 
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dorsi,  which  constitutes  the  posterior  boundary,  wholly  covers  this 
space,  and  even  in  some  eases  overlaps  the  external  oblique. 

Action. — To  compress  the  abdominal  viscera,  stimulating  their 
peristaltic  action,  and  assisting  in  the  expulsion  of  urine  and  foeces ; 
also  to  depress  the  ribs,  as  in  expiration ; to  raise  the  pelvis  in  leap- 
ing, and  likewise  to  rotate  the  body  to  the  opposite  side,  during  the 


sitting  posture. 

On  the  dissected  tendons  of  the  last-described  muscle,  there  are 
many  parts  visible,  to  which  the  student  should  next  direct  his  at- 
tention ; namely,  linea  alba,  linea  semilunaris,  and  line®  transversal, 
umbilicus,  square  openings  for  the  passage  of  vessels,  external  ab- 
dominal ring,  and  Poupart’s  ligament. 

Linea  Alba,  formed  by  the  union  of  the  tendons  of  opposite 
sides,  acts  as  a ligament  connecting  the  ensiform  cartilage  to  the 
pubis ; it  is  narrow  below,  but  wider  above,  and  also  more  weak  and 
depressed,  presenting  several  small  apertures,  through  which  por- 
tions of  fat  may  protrude,  forming  tumours  resembling  berime, 
which  are  named  adipoceles.  It  often  occurs  that  these  become  in- 
flamed, and  may  even  be  subjected  to  operation  in  mistake  for 
strangulated  hernise ; but  from  the  repeated  observations  of  those 
engaged  in  anatomical  examinations,  it  would  appear  that  their 
pathological  characters  are  not  always  very  remote,  as  may  be 
shown  by  drawing  forward  the  fatty  tumour,  when  a small  portiou 
of  the  parietal  peritonaeum  is  generally  found  engaged  in  the  dilutee 
aperture.  We  scarcely  remember  to  have  seen  a single  case  of  adi- 
pocele,  without  a variable  quantity  of  peritonaeum  being  engaged  in 
formino-  part  of  the  tumour,  nor  have  we  observed  them  at  all  ex- 
cept in  the  epigastric  region.  In  consequence  of  the  concentric  de- 
velopment of  the  abdominal  parietes,  a deficiency  is  sometimes 
present  above  the  pubis,  and  in  such  cases  the  anterior  wall  of  the 
bladder  is  also  absent,  the  margins  of  that  viscus  adhering  to  the 
abnormal  aperture,  and  the  pressure  of  the  contents  protruding  le 
posterior  wall,  which  forms  a reddish  spongy  tumour,  with  the  me- 
ter opening  on  its  surface.  In  such  cases,  the  penis  is  either  absent, 

°r The° operations  of  tapping  the  bladder  above  the  pubis > for  reten- 
tion of  urine,  for  ascites,  and  for  ovarian  dropsy,  are  pei  formed 
the  course  of  the  linea  alba.  The  high  operation  for  lithotomy , had 
likewise  a similar  site,  but  this  has  now  become  obsolete. 

Uses  of  Linea  Alba.—  To  form  a fixed  point  of  insertion  for  the 
muscles  of  opposite  sides,  and  to  serve  as  a ligament  to  prevent  ov  er- 
extension of  the  spine  in  the  lumbar  region,  where  such  a motio 

might  be  attended  with  most  dangerous  results. 

Linea  Semilunaris,  is  a whitish  faint  line,  extending  from  the 
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cartilage  of  the  ninth  rib,  to  the  spine  of  the  pubis,  and  correspond- 
ing to  the  point  at  which  the  tendon  of  the  internal  oblique  splits, 
where  it  is  about  to  form  the  sheath  of  the  rectus.  In  order  to 
define  its  position  in  the  living  subject,  a line  should,  be  drawn,  from 
the  umbilicus,  to  the  anterior  superior  spine  of  the  ilium  ; and  if  this 
be  bisected,  a curved  line  drawn  from  the  cartilage  of  the  ninth 
rib,  a little  internal  to  the  point  of  bisection,  as  far  as  the  spine 
of  the  pubis,  will  nearly  indicate  its  true  situation.  This  is 
the  place  which  has  been  selected  for  the  evacuation  of  ovarian  accu- 
mulations, but  as  the  pressure  of  the  contained  fluid  must  always 
exercise  such  an  influence  as  to  distend  considerably  the  abdo- 
minal wall,  it  must  likewise  produce  corresponding  displacement 
of  the  epigastric  artery,  which  may,  therefore  be  wounded;  and 
consequently,  surgeons  are  slow  in  adopting  this  method  of  pro- 
ceeding, which  may  be  attended  with  a fatal  result. 

Linee  Transverse,  are  three  or  four  white  lines,  seen  through 
the  tendon  of  the  external  oblique,  and  are  nothing  more  than  ten- 
dinous intersections  of  the  rectus  abdominis  ; one  being  situated  on 
a line  with  the  ensiform  cartilage ; a second  about  an  inch  below 
it;  and  a third  opposite  to  the  umbilicus,  while  sometimes  a fourth, 
and  fifth  may  exist,  but  always  below  the  latter  point.  It  has  been 
stated,  that  the  existence  of  those  transverse  lines  confers  on  the 
several  portions  of  the  rectus  muscle,  the  power  of  acting,  each,  inde- 
pendently of  the  other,  but  although  its  peculiar  nervous  supply  does 
in  some  measure  seem  to  confirm  this  view,  it  still  appears  to  require 
further  corroboration  for  its  support.  There  can,  however,  be  very 
little  doubt  that  they  are  the  analogues  of  the  abdominal  ribs,  found 
existing  in  the  saurian  animals. 

Umbilicus. — Situated  in  the  linea  alba,  a little  below  its  middle, 
appears  as  a depression  in  the  adult  subject,  but  when  the  integu- 
ment has  been  removed,  it  becomes  prominent  as  at  birth.  In  foetal 
life  it  transmitted  the  umbilical  vein  from  the  mother  to  the  child, 
and  the  hypogastric  arteries  from  the  child  to  the  placenta,  as  well 
as  the  urachus,  and  the  omphalo-meseraic  artery,  and  vein.  The  de- 
pression which  ultimately  remains,  after  the  sloughing  or  ulceration 
of  the  cord,  is  attributed  to  the  umbilical  vein  drawing  the  integu- 
ment upwards  and  backwards,  towards  the  liver,  and  the  hypogas- 
tric arteries  downwards  and  backwards,  towards  the  internal  iliac 
arteries,  of  which  they  are  the  continuation.  In  consequence  of  a 
portion  of  the  intestinal  tube  being  developed  external  to  the  abdo- 
men, this  opening  is  frequently  the  seat  of  congenital  hernia ; and 
when  it  passes  directly  through  the  umbilicus,  the  tumor  presents 
depressions  on  the  surface  corresponding  to  the  vessels  of  the  cord  ; 
but  in  the  adult  form  of  umbilical  hernia,  it  protrudes  on  either  side 
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of  the  opening,  or  sometimes  on  both,  when  the  tumor  is  divided  in 
the  middle  by  a septum.  Its  situation  would  naturally  point  to  the 
colon,  as  forming  its  probable  contents,  but  it  may  contain  only 


omentum. 

Openings  of  communication,  generally  of  a square  shape,  are  ob- 
served in  various  parts  of  the  tendon  of  the  external  oblique,  for  the 
passage  of  vessels  ; and  these  also  may  become  the  seat  of  ventral 
herniae,  when  subjected  to  continued  distention,  and  debilitating  in- 
fluences. But  the  more  frequent  cause  of  their  production,  may  be 
thus  explained.  A gradual  deposition  of  fat,  may  take  place  on  the 
abdominal  wall ; and  from  it,  processes  may  be  sent  through  those 
openings,  which  have  the  effect  of  dilating  them.  If  now,  from  an) 
cause,  a sudden  absorption  of  the  adipose  material  should  occur, 
those  processes  will  also  be  removed,  leaving  the  openings  peima- 
nently  enlarged  and  patulous,  with  consequent  weakening  of  the 


parietes,  at  the  points  which  they  occupy. 

Poupart’s  Ligament. — This  fibrous  cord,  is  formed  by  the  folded 
inferior  edge  of  the  external  oblique  ; it  has  three  attachments,  the 
first,  being  to  the  anterior  superior  spinous  process  of  the  ilium,  which 
it  appears  to  embrace ; the  second,  to  the  spine  of  the  pubis ; and  the 
third,  broad  and  expanded,  into  the  linea  ilio-pectinea.  It  is  curved 
in  its  outline,  the  convexity  looking  downwards,  outwards,  and  back- 
wards, the  curvature  being  preserved  by  the  attachment  to  it  of  the 
iliac  portion  of  the  fascia  lata,  but  can  be  obliterated  by  flexing  and 
rotating  the  thigh  inwards.  The  superior  posterior  edge  is  grooved, 
and  gives  attachment  to  the  internal  oblique,  transversalis,  and  cre- 
master muscles  ; while  the  posterior  inferior  surface  is  smooth,  and 
forms  the  anterior  boundary  of  the  crural  arch ; the  inner  half  is  the 
more  horizontal,  and  about  an  inch  from  the  pubis,  becomes  twisted 
to  form  Gimbernat’s  ligament.  Between  it,  and  the  tendon  of  the 
external  oblique,  which  is  attached  to  its  upper  edge,  a sulcus  is 
formed  on  which  the  spermatic  cord  rests.  At  the  pubis,  its  fibres 
may  be  divided  into  the  decussating,  and  the  direct ; the  former, 
cross  the  anterior  surface  of  the  symphysis  pubis,  beneath  the  inser- 
tion of  the  external  oblique ; while  the  latter,  stretching  across  the 
crest  of  the  pubis,  form  a suprapubic  ligament,  with  which  the  s ruc- 
ture  described  by  Mr.  Colles  is  directly  continuous.  Though  its 
attachment  internally,  is  said  to  be  into  the  spine  of  the  pubis , 
more  properly  speaking  it  only  rests  on  that  salient  point  of  bone, 

for  it  is  not  inserted  into  it  by  any  of  its  fibres. 

Gimbernat’s  Ligament  is  triangular  in  shape,  with  an  excavated 
base,  looking  outwards  towards  the  crural  ring,  of  which  it  forms 
the  internal  boundary  ; the  anterior  edge  is  continuous  with  1 ou- 
part’s  ligament ; and  the  posterior,  thin  and  sharp,  is  attached  to 
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tlie  linea  ilio-pectinea,  along  which  a narrow  slip  may  be  traced  out- 
wards, between  the  junction  of  the  iliac,  and  pubic  portions  of  the 
fascia  lata,  as  far  as  the  ilio-pubal  eminence.  The  position  of  the 
ligament  is  nearly  horizontal,  one  surface  looking  downwards,  for- 
wards, and  outwards  ; and  the  other  upwards,  backwards,  and  in- 
[ wards. 

From,an  examination  of  the  parts  in  this  region,  it  would  appear 
that  in  the  formation  of  Poupart’s  ligament,  the  tendon  of  the  exter- 
nal oblique  became  inflected,  and  then,  turning  upwards  on  the  deep 
surface  of  the  abdominal  wall,  forms  the  fascia  transversalis,  so  that 
the  internal  oblique,  and  transversalis  muscles  are  placed  between 
two  aponeurotic  layers.  Again,  from  the  peculiar  anatomical  arrange- 
ments of  this  ligament,  it  will  be  seen,  that  the  position  adopted  so 
as  to  cause  its  relaxation,  must  tend  to  facilitate  the  return  of  hernial 
protrusions  that  escape  at  any  point  of  the  crural  arch ; and  also 
that  pressure,  in  order  to  be  effectual  on  the  arterial  trunk  of  the 
lower  extremity,  must  be  applied  either  above,  or  below  it. 

External  Abdominal  King. — In  the  present  stage  of  the  dissec- 
tion, this  ring  is  still  obscured  by  Camper’s  fascia,  or  bands  which 
differ  in  density  in  accordance  with  age,  as  well  as  with  the  general 
structural  development  of  the  fibrous  tissues.  If  the  tendon  of  the 
external  oblique  is  examined,  on  a level  with  the  anterior  superior1 
spine  of  the  ilium,  white  silvery  fibres  can  be  recognized,  crossing  in 
gentle  curves,  with  their  concavities  directed  upwards  and  outwards, 
the  fibres  of  the  subjacent  tendon,  resisting  however,  any  attempt 
made  to  raise  them  as  a distinct  layer,  as  they  appear  to  be  incorpo- 
rated with  the  tendon  itself  ; but  as  the  ring  is  approached,  the  dis- 
tinct fibrous  arrangement  disappears,  and  at  the  margins  of  that 
opening,  it  is  sufficiently  loose  in  its  attachment,  to  admit  of  its  being 
raised  by  cautious  dissection ; passing  downwards  on  the  cord,  in  the 
male,  or  its  analogue,  the  round  ligament  of  the  uterus,  in  the  female, 
in  the  one,  it  is  continued  into  the  scrotum,  and  in  the  other  to  the 
labia,  under  the  name  of  the  external  spout-like  fascia ; forming  in  the 
male  the  external  investment  for  the  tunica  com  munis  of  the  testicle, 
and  serving  to  retain  the  expanded  cremasteric  fibres  in  their  natural 
connexion  to  each  other.  If  this  fascia  is  now  raised  and  the 
ring  examined,  an  accurate  dissection,  will  at  once  show  that  in  the 
majority  of  subjects,  the  first  separation  of  the  fibres  of  the  tendon  of 
the  external  oblique,  occurs  above  the  middle  of  Poupart’s  ligament, 
and  from  this  it  gradually  increases  until  the  pubis  is  reached  ; the 
apace,  thus  left  between  the  diverging  fibres,  is  covered  by  the  inter- 
columnar  bands,  or  Camper’s  fascia,  which  not  only  strengthen  the 
wall  of  the  abdomen  in  this  situation,  but  likewise  form,  on  leaving 
the  tendon,  a funnel-shaped  process  (infundibuliform  fascia) ; and 
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on  laying  this  open  the  ring  is  fully  exposed.  From  this  description 
it  is  evident,  that  the  extent  of  the  opening  is  merely  arbitrary  in  t ie 
vertical  direction ; and  although  it  is  customary  to  consider  the  ring 
as  triangular,  with  its  base  inferiorly  and  internally  at  the  crest  o 
the  pubis,  and  the  apex  above  and  without,  still  if  the  proper  attach- 
ments of  its  constituents  ought  to  form  the  basis  of  its  anatomical  de- 
lineation, it  will  be  necessary  to  examine  its  condition  both  on,  an 
above,  the  pubis.  Under  those  circumstances,  it  will  be  seen  that 
this  opening  will  represent  an  ellipsoid  or  oval  figure,  placed  ob- 
liquely with  one  cornu  directed  upwards  and  outwards,  and  the  ot  er 
downwards  and  inwards;  the  formation  of  the  superior  cornu  is  suf- 
ficiently intelligible  from  the  previous  remarks  on  the  separation  ot 
the  fibres  ; but  the  inferior,  is  formed  by  the  non-decussating  inser- 
tion of  the  pubic  fibres  of  the  tendon,  overlapping  and  crossing  at 
an  acute  angle  the  decussating  insertion  of  Poupart’s  ligament  in  o 
the  symphysis.  This  oval  ring,  divided  into  a pubic  portion,  on 
which  the  spermatic  cord  lies,  and  a suprapubic,  through  vlnch 
passes  in  its  transit  from  the  inguinal  canal  to  the  scrotum,  presents 
an  internal  and  external  pillar  ; the  internal  being  also  superior  and 
anterior,  and  consisting  of  the  flat,  thin,  non-decussating  band  ot 
the  tendon ; while  the  external,  also  posterior  and  inferior,  is  not  as 
Dr.  Harrison  states,  thick  and  round  (see  Dublin  Dissector ),  bu 
really  is  composed  of  two  very  dissimilar  parts,  being,  m the  exter- 
nal two-thirds,  thin  and  sharp,  and  formed  in  this  situation  by  the 
oblique  aponeurosis  passing  downwards  beneath  the  cord,  o euorne 
attached  to  the  termination  of  the  iliac  portion  of  the  f“cia  ^ 
where  the  latter  is  reflected  downwards  on  the  surface  of  the  pubic 
portion,  to  constitute  Colles’s  fascia  ; while  the  internal  third  only, 
is  thick,  rounded,  and  concave,  formed  in  fact  by  Poupart  s lg  - 
ment  as  it  passes  to  its  pubic  attachment.  The  base  of  this  opening 
corresponds  to  the  crest  of  the  pubis,  but  covered  by  the  non-decus- 
sating  fibres  of  Poupart’s  ligament ; and  it  is  on  the  angle  of  the  ex- 
ternal pillar,  where  the  thick  and  thin  divisions  unite,  and  not  on 
the  so-called  base,  that  the  cord  rests.  The  ring  measures  w i the 
male,  from  base  to  apex,  one  inch,  or  sometimes  an  me 
Quarter  - but  in  the  female  its  dimensions  are  much  les-s  , in  t 
male  it  is  traversed  by  the  cord,  and  its  cremasteric  covermg  ^d 
in  the  female  by  the  round  ligament  of  the  uterus ; in  both,  the  branc 
of  the  spermaticus  superficialis  escapes  through  *he  auperior  ang  e, 
and  the  genital  branch  of  the  gemto-crural  through  the  lo  rer, 
beneath  the  cord  ; while  the  ilio-hypogastnc  b«mch  pie^  th 
tendon  higher  up,  or,  in  some  rare  instances,  may  pass  througl 

th  An ‘ifcfsion  may  now  be  carried,  from  the  cartilage  of  the  ninth 
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rib  to  the  spine  of  the  pubis ; and  another  prolonged  backwards 
through  the  muscle  to  its  posterior  edge,  when,  on  reflecting  the 
flaps,  the  internal  oblique  will  be  exposed. 

Obliquus  Internus,  or  Ascendens. — Somewhat  quadrilateral  in 
shape,  but  wider  before  than  behind ; tendinous  anteriorly  and  pos- 
teriorly, but  fleshy  in  the  centre;  arises  from  the  anterior  edge  of 
the  lumbar  fascia,  frotn  all  the  crest  of  the  ilium,  from  the  two  iliac 
thirds  of  the  inner  surface  of  Poupart’s  ligament,  which  is  grooved 
for  the  reception  of  its  fibres.  The  iliac,  and  lumbar  portions,  pass 
obliquely  upwards,  forwards,  and  inwards ; and  those  from  Poupart’s 
ligament,  curve  downwards  and  inwards,  arching  in  their  course  over 
the  spermatic  cord,  and  are  inserted  into  the  points  of  the  cartilages 
of  the  six  inferior  ribs,  ensiform  cartilage,  linea  alba,  crest  of  pubis, 
and  pectineal  line  as  far  as  the  base  of  Gimbemat’s  ligament,  be- 
coming at  this  point  intimately  blended  with  the  transversalis,  and 
both  in  combination  forming  the  conjoined  tendons.  This  muscle, 
at  the  linea  semilunaris,  forms  an  aponeurosis,  which  splits  into  two’ 
laminae  to  enclose  the  rectus;  the  layer  which  passes  behind  that 
muscle,  becoming  continuous  with  the  aponeurosis  of  the  transver- 
salis ; and  that  in  front,  with  the  tendon  of  the  external  oblique 
thus  forming  a sheath  to  enclose  the  rectus,  but  onlv  for  its  snno. 


in  front  of  the  pvramidalis,  and 
20 
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rectus ; and  at  the  linea  innominata,  Poupart’s  and  Gimbemats 
ligaments,  are  in  front  of  them.  It  is  usually  considered,  that  the 
tendon  extends  only  so  far  out  as  the  base  of  Gimbernats  liga- 
ment, but  such  is  not  the  case,  as  the  external  margin  is  prolonged 
outwards,  over  the  deficient  abdominal  wall,  thus  strengthening  the 
fascia  transversalis  in  this  situation.  If  the  rectus  muscle  is  raises 
the  point,  where  the  aponeurosis  ceases  to  form  a posterior  shea 
for  it,  is  marked  by  a semilunar  tendinous  edge,  but  this  is  not  well 
defined,  as  Dr.  Harrison  remarked  ; as  it  invariably,  sends  down  a 
prolongation  on  the  peritonaeum,  and  fascia  transversalis  ; and  occa- 
sionally, even  a second  lunated  margin  may  occur,  two  inches  below 
the  first,  but  more  faintly  marked,  indicating  that  the  aponeurosis 
merely  becomes  weaker  on  the  posterior  sm-face  of  the  muscle,  but 
is  not  absolutely  deficient  at  any  point.  If  the  muscle  be  now 
raised,  in  a manner  similar  to  the  former,  the  transversalis  abdom  - 
nis,  rectus,  and  pyramidalis  will  be  seen;  these,  with  the  cord  a 
transversalis  fascia,  forming  the  deep  relations  of  this  muscle , but 
it  is  a male,  let  the  cremaster  be  first  dissected,  and  in  i 
it  properly,  all  the  superficial  coverings  of  the  cord,  m the  regi 

the  scrotum  must  be  removed.  , . .. 

Cremaster,  arises  from  the  lower  margin  of  the  mtermd L oblique 

muscle,  and  frequently  from  the  transversalis,  as  ^ ^ ‘ 

outer  half,  and  upper  edge,  of  Poupart’s  hgament ; the  fiW^ 
in  loops,  with  the  concavities  directed  upwards,  on  the  anterior  an 
part  of  the  cord,  and  at  the  tunica  vagmaks  rt  expnda 
between  the  external  and  internal  spout-like  fascim  to 
tunica  communis;  it  then  ascends  on  the  Voskov 
cord,  and  epididymis,  adhering  to  the  latter,  and  ^ultimately 
serted  into  Poupart’s  ligament,  where  it  covers  the  spin 

^Relative  Description . This  muscle  surrounds  the  testide,  but 
its  anatomy  is  extremely  variable.  The  looped  arrangement,  atti 
buted  by  Cloquet  to  the  impulsion  of  the  fibres  of  the  in  el“  _ 
lique  into  the  scrotum,  by  the  descending  testicle,  is  rar*  J V1  { A 
and  even  rvhen  each  is  the  case,  it  l“C=lSd 

^f^Ke,  varying  in  number  from 

existed  i^dty.  lies  on  £££  £* 

beyond  which  the  fibres  cannot  be  traced.  If,  bo  j riably 
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is  generally  weak  and  pale,  and  has  been  observed  to  terminate  in 
the  globus  major  of  the  epididymis.  The  loops  of  Cloquet,  in  some 
rare  instances,  may  be  seen  stretched  between  these  bands  ; or,  the 
cremaster  may  terminate  at  the  external  ring,  although  the  testicle 
is  normal  in  situation,  as  occurred  in  a case  which  came  under  our 
own  observation.  The  tendinous  insertion,  is  sometimes  well  marked, 
broad,  and  of  a silvery  lustre ; but  the  cord  must  be  raised  to  see  it 
perfectly ; yet  it  should  be  borne  in  mind,  at  the  same  time,  that  it 
may  terminate  on  the  pubic  fascia,  before  reaching  the  bone  at  all. 
In  short,  it  is  not  always  a constant  structure,  nor  can  a continuity 
of  tissue  be  invariably  traced,  between  the  fleshy  fibres  with  which 
it  is  connected,  and  those  at  the  bottom  of  the  scrotum.  It  may  also 
exist  on  the  back  of  the  cord,  independent  of  any  muscular  tissue, 
and  even  be  wholly  unconnected  with  it,  although  some  may  be 
present.  On  this  account,  we  conceive  it  to  be  merely  a ligament 
to  preserve  the  position  of  the  cord  on  the  pubis,  and  regard  as  being 
i correct  the  views  of  Cloquet  respecting  the  formation  of  the  cremaster 
* — those  views  being  supported  by  many  facts,  that  may  be  shortly 
stated  as  follows  : — That  the  testicles  extend  the  fibres  of  the  inter- 


nal oblique  into  the  scrotum,  to  form  the  cremaster  in  their  descent, 
is  proved  by  the  continuous  attachment  of  the  internal  oblique  to 
Poupart  s ligameut,  in  the  foetus  prior  to  the  descent  of  the  testicle ; 
and  where  the  organ  has  never  descended  in  the  adult,  the  same  at- 
tachments of  the  oblique  will  still  be  observed.  In  the  female, 
likewise,  the  connexion  to  the  ligament  is  almost  complete,  with  the 
exception  of  a small  space  for  the  round  ligament,  on  which  a rudi- 
mentary cremaster  is  formed.  It  is,  however,  only  fair  to  state,  that 
there  are  objections  to  these  views  equally  as  forcible,  namely,  that 
the  cremaster  has  heen  found  in  the  scrotum,  where  the  testicle  had 
. not  descended  (Cooper) ; and  Curling  has  even  seen  the  cremaster 
ascending,  to  be  attached  to  the  testicle  in  the  abdomen ; but  this 
subject  will  be  recurred  to  hereafter. 

Action.  The  internal  oblique  compresses  the  abdominal  viscera 
assists  in  the  expulsion  of  urine  and  fieces,  and  also  rotates  the  body 
to  its  own  side,  and  bends  it  forwards  ; while  the  cremaster  raises  the 
testicle,  and  urges  the  semen  in  its  course  through  the  vas  deferens  ■ 
its  action  in  producing  the  vermicular  motions  of  the  gland,  during 
the  venereal  orgasm,  is  however  very  doubtful. 

Transversalis  Abdominis.— Similar  in  figure  to  the  last-described 
muscle  arises  tendinous  from  the  lumbar  fascia,  from  all  the  crest 
of  the  ilium  in  front  of  the  attachment  of  the  ilio-lumbar  ligament 

Wes TTT  SUPAfr°m  thG  inner  Surface  of  earth 
fl?  » .i  ,°  ’ “?  by  "eshy  ban<ls  succeeding 

’ tte-V  mdigitate  with  tile  origins  ot  the  diaphragm;  tlie 
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fibres  pass  forwards,  the  inferior  curving  downwards,  the  middle 
transversely,  and  the  superior  upwards,  and  terminate  m an  apo- 
neurosis sooner  than  those  of  the  internal  oblique,  with  which  it  . 
united  at  the  linea  semilunaris,  to  be  inserted  into  °£ 

tilao-e  linea  alba,  pubis,  and  linea  ilio-pectinea.  Mr.  Guthrie de 
scribes  the  cord  as  passing  through  a ring  in  this  musck  whmh 
T7  , exT3ressed  That  the  fibres  ansmg  from  Poupait  s 

ligament  take  their  origin  beneath  the  cord,  “ 

aSd  outwards,  and  then  curving  downwards  and 
the  conjoined  tendons ; in  fact,  describing  an  eU.pt.cal 

o.,  inferior  nillar,  concave,  and  a superior,  straight  . Jiis  arrange 

”il«  d— y.-ihe  relative  anatomy  ol ’ the 
ohfervations^on  oblique^  by 

Ii==s=sss 

plish  at  the  tendinous  mtersections  but  oneth^^  arance 

facility  in  the  ^ZlTbeloJ;  arising 

it  is  flat,  and  wide  above,  but  thick  an  au  oval  tendon, 

from  the  upper  part  o ie  j;ie  fibres  commencing  on  its 

which  is  sometimes  bifid,  with  the  flesby  no  d and  is 

posterior  aspect:  it  passes  upwards  ^dsligh^o  » 

inserted  by  three  bands-the  of  the  sixth, 

of  the  ensiform  callage,  the  mu  c cartilage  of  the  fifth 

and  the  external,  longer  and  the  great 

rib  ; ^“^gwiSei  fibres,  may  even  pass  as  high  as 

the  sheath, 
^he  posterior  layer  of  the 
and  by  the  pyramidal  . ■ tric  artery,  abdominal  bnuich 

sheath,  fascia  transversals,  epigastric  arcc  j, 
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of  the  internal  mammary  ; and  on  the  sixth,  and  seventh  inter- 
nal intercostals. 

Action. — In  consequence  of  the  tendinous  intersections  which  have 
been  before  alluded  to,  it  has  been  supposed,  that  the  several  divi- 
sions of  the  muscle  can  act  in  separate  sections,  from  above  down- 
wards, so  as  to  force  the  contents  of  intestines  towards  the  outlet  of 
the  body.  These  intersections  are  sometimes  not  complete,  as  the 
fibres  on  the  posterior  surface  of  the  muscle  may  be  continuous  from 
the  ensiform  cartilage  to  the  pubis  ; but  this  is  certainly  the  excep- 
tion. Still  they  are  undoubtedly  not  so  evident  on  the  deep,  as  on 
the  superficial  surface  of  the  muscle,  and  are  probably,  as  we  have 
before  observed,  the  analogue  of  the  abdomino-costal  bones  of  rep- 
tiles ; while  the  long  fibres  may  also  be  regarded,  as  analogous  to  the 
long  intercostal  muscles.  Its  general  use  is  to  depress  the  ribs,  to 
prevent  over  extension  of  the  trunk  on  the  pelvis,  and  to  assist  in 
leaping. 


Pyramidalis  Abdominis.— A small  triangular  muscle,  lying  in 
front  of  the  origin  of  the  rectus  ; arises  from  the  crest  of  the  pubis, 
and  passing  upwards  and  inwards,  for  about  an  inch  and  a half,  is 
inserted  into  the  linea  alba,  with  which  it  is  intimately  connected, 
and  through  which  it  is  indirectly  attached  to  the  ensiform  cartilage. 

Relations.  In  front  of  it  are  the  external  oblique,  Colles’s  liga- 
ment, and  conjoined  tendons,  and  behind  it  the  rectus  abdominis. 
It  is  very  often  wanting,  or  its  position  may  vary. 

Action. — To  make  tense  the  linea  alba. 


Arteries  in  the  Abdominal  Wall,  are  the  internal  mammary, 
deep  epigastric,  and  circumflex  ilii ; with  the  trunks  of  the  inferior 
intercostals.  The  abdominal  branch  of  the  internal  mammary  artery, 
enters  the  abominal  wall  through  a triangular  space  between  the  cos- 
tal and  xiphoid  origins  of  the  diaphragm,  passes  into  the  sheath  of 
the  rectus  ; and  a little  above  the  umbilicus,  anastomoses  with  the 
deep  epigastric. 

Internal  Epigastric.— A branch  of  the  external  iliac,  passes  up- 
wards in  the  posterior  part  of  the  sheath  of  the  rectus,  and  anasto- 
moses with  the  abdominal  branch  of  the  mammary. 

Internal  Circumflex  Ilii.— Also  a branch  of  the  external  iliac  • 
passes  between  the  external  oblique,  and  the  transversalis  at  their 
diac  attachments ; and  anastomoses  with  the  lumbar,  iliolumbar 
and  gluteal  arteries.  ’ 

Intercostals.— The  six  inferior  pass  forwards,  between  the  inter- 
nal oblique,  and  transversalis,  -and  terminate  in  the  rectus  • such 
>ung  a so  the  termination  of  the  corresponding  nerves : but  for  a 
more  detailed  description,  see  Vascular  System. 
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The  student  should  now  direct  his  attention  to  the  anatomical 
region  concerned  in  the  production  of  hernia,  and  this  can  be  accom- 
plished on  the  opposite  side  of  the  abdomen,  wine 
entire,  for  that  purpose,  in  the  inferior  third  A 
to  be  i protrusion  of  a portion  of  the  contents  from  either  of  the  three 
great  cavities  of  the  body,  namely,  thehea Reheat ,***£^* 
the  last  of  which  only,  we  now  propose  to  dfe^:^nd^  tero- 

stating  that  the  escapement  may  consist  of  eithei  m 1 . 

cele)  or  omentum  (epiplocele),  or  of  both  m combination  (entero 
epiplocele).  In  the  normal  condition  of  the  parietes,  a i eclF  , 

terchange  of  pressure  subsists  between  the  containing  Pa  , 

contained  • but  when  the  pressure  from  without  as  m violent  mu s 
i or  the  nressure  from  within,  depending  on  augment 

inordinate,  the  weakest  porting  of 

the  walls  yield  to  the  impulse,  and  eithei  suddenly  °ive.  ,‘7’,, 

tradually  permit  portions  of  the  contents  to  escape  from  mtofte 

& + l Pmifq  of  the  cavity  Those  weaker  points  are  usually 
natural  limits  ot  tne  cavmy.  tmusmission  of  parts 

inomWp  than  even  the  sites  of  foetal  openings,  of  resisting  pro 
,6SS  • 1 t]ie  inguinal  region,  a superficial,  and  a deep  opening  ar e 

The  integument  of  the  inguinal  region,  is  fine  mia  ^ pou_ 

subjacent  fascia,  but  somewhat  more  adhe^  more 

part’s  ligament ; on  raising  it,  the 

or  leas  aponeurotic  m its  and  eontain^g  imraediately 

tity  of  adipose  tissue,  g auds,  and  sui^  hu  ^.  { 

beneath  it,  Scarpa’s  fasem  constitutes  to  tod  Uyeo  ^ ^ 

oblique  tendon,  with  Camper  s fasci. , 1 ,jle°tvansversalis  ab- 

Son"  When  the  integument  and  fascial  have  been 
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removed,  the  external  ring  becomes  apparent,  and  this  is  easily 
appreciable  even  in  the  living  subject,  immediately  above  and  a 
little  external  to  the  spine  of  the  pubis.  In  consequence  of  the 
peculiar  arrangement  of  the  external  spout-like  fascia,  a temporary 
obstacle  to  the  escape  of  a hernial  protrusion  is  produced,  but  the 
continued  pressure  gradually  expands  the  pillars  of  the  ring,  and 
as  the  thin  portion  of  the  external  is  forced  outwards,  the  internal 
as  gradually  yields  in  the  upper  direction,  becoming  thin,  and  ex- 
panded, the  edges  being  prolonged  on  the  tumour  for  some  distance  ; 
when  the  ring  represents  a funnel,  with  the  apex  free,  and  with  the 
base  turned  towards  the  cavity  of  the  abdomen.  When  the  external 
oblique  tendon  is  thrown  down  cautiously,  a space  is  observed  in 
which  the  spermatic  cord,  or  round  ligament,  is  lodged,  extending 
outwards  to  the  point  where  such  part  emerges  from  the  cavity ; 
this  space,  known  as  the  inguinal  canal,  is  of  a prismatic  form,  with 
the  base  corresponding  to  the  abdominal  edge  of  Poupart’s  ligament, 
its  direction  being  obliquely  downwards,  forwards;  and  inwards; 
its  anterior  wall  is  formed  by  the  tendon  of  the  external  oblique, 
in  its  whole  length ; in  the  outer  half,  by  the  internal  oblique ; 
and  in  the  external  third,  by  the  transversalis  abdominis ; so  that 
in  the  internal  third,  the  tumour  is  most  superficial,  being  covered 
only  by  the  superficial  layers  and  oblique  aponeurosis  ; but  as 
we  approach  the  internal  ring,  the  inferior  fleshy  margins  of  the 
internal  oblique,  and  transversalis,  overlap  the  canal,  and  augment 
the  coverings  of  a hernia,  in  this  division  of  it ; its  posterior  wall  is 
constituted  by  the  conjoined  tendons,  Colles’s  ligament,  fascia  trans- 
versalis, and  internal  epigastric  artery  ; while  below,  we  have  Pou- 
part’s ligament ; and  above,  the  apposition  of  its  opposite  walls. 
This  canal  measures,  between  the  distal  margins  of  the  rings,  an 
average  of  three  inches ; and  between  the  proximal,  two ; these  mea- 
surements having  been  deduced,  as  the  mean,  from  seventy-two  cases 
examined.  In  the  foetus,  however,  the  rings  are  nearly  antero-pos- 
terior,  in  consequence  of  the  non-development  of  the  horizontal  rami 
of  the  pubis;  but  as  life  advances,  the  internal  ring  moves  outwards 
coincident  with  the  development  of  that  bone.  Again  in  the  female’ 
the  canal  is  proportionately  increased  in  length,  owing  to  the  width 
of  the  pelvis,  so  remarkable  a characteristic  of  that  sex. 

The  student  should  now  turn  to  the  opposite  side,  which  has  been 
dissected,  and  observe,  that  on  the  removal  of  the  muscles,  the  peri- 
tomeum  is  covered  by  a strong  fibrous  membrane,  first  described  by 
Sir  A.  Cooper  as  the  transversalis  fascia,  which  is  attached  to  the 
inner  lip  of  the  crest  of  the  ilium,  to  Poupart’s  ligament  for  its  whole 
length,  and  then,  meeting  with  the  outer  edge  of  the  rectus  abdominis 
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becomes  intimately  adherent  to  it,  and  is  further  continued  on  its  pos- 
terior surface  to  unite  with  the  similar  sheet  of  the  opposite  side.  At 
the  crest  of  the  ilium,  it  is  connected  with  the  iliac  fascia,  and  this 
junction  continues  as  far  inwards  as  the  external  iliac  artery,  a whitish 
line  parallel  to  Poupart’s  ligament  marking  their  union,  which,  in 
fact,  constitutes  the  canal  for  the  transmission  of  the  internal  circum- 
flex ilii  artery,  and  its  two  accompanying  veins ; inferiorly,  this  fascia 
is  strong  ; but  as  it  ascends,  it  becomes  much  weaker,  until  it  is  at 
length  confounded  with  the  subperitonseal  areolar  tissue  ; while  from 
Poupart’s  ligament,  a process  is  sent  downwards,  into  the  femoral 
region  to  form  the  anterior  half  of  the  sheath  for  the  femoral  vessels. 

In  order  to  find  the  internal  abdominal  ring  in  the  living  subject, 
a point,  midway  between  the  anterior  superior  spinous  process  of  the 
ilium  and  the  symphysis  pubis,  must  be  selected ; and  three-quarters 
of  an  inch  above  Poupart’s  ligament,  will  indicate  its  exact  position  , 
but  it  must  not  be  regarded  as  a defined  aperture,  even  when  ex- 
amined on  its  deep  or  peritonseal  surface.  When  the  fascia  transver- 
salis  is  tom  from  the  latter,  the  elements  of  the  cord  are  seen  diveig- 
i u rr  at  an  acute  angle,  the  course  of  the  vas  deferens  being  inwards 
and  backwards  ; whilst  the  spermatic  artery,  and  vein,  ascend  with 
very  slight  degree  of  obliquity,  upwards  and  inwards.  At  the  site 
of  the  rin°-,  a mass  of  areolar  tissue,  occasionally  fatty,  and  extend- 
ing downwards  and  backwards,  on  the  external  iliac  artery,  indicates 
the  remains  of  that  process  of  peritonaeum  which  formed  the  tunica 
varinalis,  and  when  this  is  cautiously  removed,  the  position  of  the 
cord  shows  the  situation  of  the  internal  ring.  We  cannot,  however, 
exactly  agree  with  the  anatomical  description  given  of  this  part  in 
STS  works  on  Ike  subject,  as  any  definite  figure  winch  it  may- 
be made  to  present;  is  purely  artificial,  unnatural,  and  delus  , 
fashToned  with  tie  scalpel,  rather  with  a view  to  accommodate 
“ure  to  Liriptive  prllmty,  than  with  the  effect  of  describing 
a,  they  really  exist,  in  the  subject 
■ ,mlv  as  a vertical  slit  on  the  abdominal  surface  of  the  t«uc  a 
transversalis,  the  external  margin  being  strong  and  lunated,  w b e 
thT^teimal  Is  not  so  well  defined,  but  appears  to  be  much  thicker 
than  the  former.  The  deeper  part  of  the  internal  ring  is 

layera^f3  the 

vessels  The  peritonaeum  should  now  also  be  examined,  a 
peculiarities  noticed  in  the  abdomino-inguinal  region,  as  in  this 
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situation  the  surface  is  irregularly  concave,  forming  the  internal, 
and  external  inguinal  pouches,  on  each  side.  The  external  pouch, 
triangular  in  figure,  occupies  the  space  between  the  anterior  superior 
spine  of  the  ilium,  and  the  epigastric  artery ; this,  it  is  believed, 
predisposes  to  the  formation  of  the  oblique  form  of  inguinal  her- 
nia; while  the  internal,  quadrilateral  in  its  outline,  and  bounded 
internally  by  the  urachus,  and  externally  by  the  epigastric  artery, 
is  again  subdivided,  by  the  obliterated  hypogastric  artery,  into  an 
external  smaller,  and  an  internal  larger  space  ; of  these,  the  exter- 
nal division  is  subject  to  extreme  variety  in  size,  and  even  as  to 
existence,  these  variations  depending  on  the  course  of  the  hypo- 
gastric, with  relation  to  the  epigastric  artery ; as  sometimes  they  are 
so  close,  as  to  be  absolutely  in  contact  with  each  other  ; or  again,  a 
space  varying  from  a quarter  to  three  quarters  of  an  inch,  may  inter- 
vene between  them  ; and  this  even  in  the  female,  for  the  increased 
width  of  the  bladder  in  her  case,  can  produce  no  displacement  of  the 
obliterated  artery,  as  it  is  more  than  compensated  for  by  the  aug- 
mented capacity  of  the  pelvis,  and  the. greater  elongation  of  the 
inguinal  canal.  Should  a protrusion  occur  through  the  external 
division,  it  constitutes  the  external  direct  inguinal  hernia  of  Mr. 
Guthrie,  whilst  a similar  escape  through  the  internal  division  pro- 
duces the  ordinary  form  of  direct  inguinal  hernia,  or  the  internal 
direct  of  the  same  author.  These  differential  characters,  are  however, 
of  but  very  trivial  importance ; although  it  is  true,  that  the  external 
direct,  possesses  a cremasteric  covering,  which  is  absent  in  the  ordi- 
nary  form  ; but  still  the  position  of  both  remains  the  same  in  rela- 
tion to  the  epigastric  artery,  and  this  seems  to  us  the  most  important 
point  in  a practical  sense,  which  the  student  should  seek  to  impress 
on  his  mind. 

We  have  thus  noticed,  somewhat  in  detail,  the  anatomy  of  those 
parts  concerned  in  the  production  of  inguinal  hernia;  but  as  there 
occur  two  forms  of  this  accident,  each  with  different  anatomical  re- 
lations, we  will  now  proceed  with  their  individual  peculiarities.  An 
oblique  inguinal  hernia,  in  protruding  at  the  internal  rine,  carries 
before  it  a portion  of  the  peritonaeum,  which  lines  the  abdominal 
wall,  and  this  constitutes  the  sac;  it  then,  on  emerging  from  the 
ring,  receives  an  investment  from  the  internal  spout-like  fascia 
which  is,  as  we  have  already  explained,  a prolongation  from  the 
fascia  transversalis,  forming  what  has  been  termed  the  tunica  or 
fascia  propria,  of  the  hernia ; it  next  lies  beneath  the  fleshy  margin 
of  the  transversalis,  when  that  muscle  arises  as  far  inwards  as  the 
centre  of  Poupart’s  ligament ; or  it  splits  it,  when  that  peculiar  ar- 
rangement of  the  lower  fibres  exists  as  described  by  Mr.  Guthrie  • 
it  then  lies  beneath,  or  under  cover  of,  the  fleshy  margin  of  the  in- 


314 


INGUINAL  HERNIA. 


ternal  oblique,  and  as  it  further  pursues  its  course  towards  the  ex- 
ternal x’ing,  it  insinuates  itself  beneath  the  cremaster,  in  the  male 
subject;  still  farther  in,  it  is  covered  only  by  the  tendon  of  the 
external  oblique,  and,  escaping  through  the  external  ring,  it  receives 
a tubular  sheath  from  the  intercolumnar  bands,  or  external  spout- 
like fascia,  then  Scarpa’s  layer,  superficial  fascia,  and  the  integu- 
ment ; from  the  external  ring  we  find  it  pursuing  its  course  into  the 
scrotum,  and  in  that  cavity  it  lies,  with  the  spermatic,  cord  behm 
it,  and  the  testicle,  'and  tunica  vaginalis  at  its  inferior  part,  the 
tumour  being  closely  related  to  the  epididymis.  It  will  be  observed, 
that  the  direction  of  the  hernia  is  downwards,  forwards,  and  in- 
wards, following  the  course  of  the  inguinal  canal,  and  spermatic 
cord,  the  latter  lying  immediately  below  and  posterior  to  it ; but 
where  the  protrusion  is  large,  and  has  existed  for  a long  period,  the 
deep  ring  is  carried  inwards,  and  the  external  pillar  of  the  . superfi- 
cial ring,  yielding  in  the  outward  direction,  the  two  openings  are 
approximated,  and  the  inguinal  canal  shortened,  with  a consequent 
diminution  of  the  obliquity,  characteristic  of  that  sort  of  heiniao 
which  we  speak,  so  that  it  becomes  often  impossible  to  determi 
the  nature  of  the  case,  from  the  mere  course  of  direction.  Connecting 
this  circumstance  with  the  close  relation  of  the  interna  epigas  nc 
arterv  which  in  recent  and  small  protrusions,  lies  only  a quarter  ol 
an  inch  internal  to  the  neck  of  the  sac  ; but  in  old  forms  w in 
much  closer  proximity  to  it,  in  many  cases  presenting  a concavity 
into  the  outer  side  of  which  the  hernia  is  received,  we  may  bettei 
appreciate  the  advice  of  Sir  A.  Cooper,  who  proposes  that  m ad 
cases  where  it  is  difficult  to  discriminate  whether  the  protrusion 
by  the  oblique,  or  by  the  direct  descent,  to  cut  directly  upwar  s v en 
dividing  the  stricture,  as  by  this  means,  the  danger  of  wounding. the 
vessel,  if  not  positively  avoided,  would  be  at  least  sensi  y 

Not  replace  the  coverings  which  have  been  rated, . and famine 
the  parts  which  must  be  divided,  in  an  operation  foi  the  relief  ot 
sti^atedLuinal  hernia  by  the  oblique  descent;  these  will  be 
found  to  be— integument ; superficial,  and  Scarpa’s  fascia;  CamF 

W or  external  spout-like  fascia;  cremaster;  fascia  propria;  and 

peritoneal  sac.  with  a small  portion  of  *^u^htu‘d‘«niSe^  a 
oblique,  above  the  external  ring.  and  in- 

httle  above  the  eaterna  ,mg,  tw0  and  a half  inches. 

Z^XZ:  be  divided  -*»*£££  * « 

the  forceps,  and  then  maun^  a sma  P director  so  as  to  di- 

» ‘oScnt  eq'nal  to  that  of ’the  original 
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incision.  According  to  the  number  of  layers  divided,  so  should  the 
caution  of  the  surgeon  increase ; for  although,  as  a general  rule,  the 
coverings  are  thickened,  there  are  exceptions,  one  of  which  we  ob- 
served in  a case  operated  on  by  Dr.  Jameson  in  Mercer’s  Hospital, 
where  they  were  so  attenuated,  that  the  sac  was  exposed  by  the 
removal  of  two  layers  only.  Having  arrived  at  the  sac,  which  is 
I recognised,  in  the  majority  of  cases,  by  its  smooth  and  free  surface, 

I the  question  of  opening  it,  or  otherwise,  may  now  be  determined ; 
and  if  the  former  mode  is  adopted,  a small  opening  may  be  made,  in 
the  manner  before  described,  at  the  lower  part  or  fundus,  as  the  fluid 
that  is  within  the  sac,  gravitating  to  its  most  depending  point  les- 
sens the  danger  of  wounding  the  intestine.  Having  now  opened 
the  sac,  the  finger  should  be  introduced,  or  if  that  cannot  be  accom- 
plished, a probe  will  generally  enter  the  cavity  of  the  abdomen,  if 
the  sack  has  been  fairly  opened ; having  determined  this  point, 
the  forefinger  of  the  left  hand,  with  Sir  A.  Cooper’s  hernia-knife 
placed  flat  upon  its  surface,  should  now  be  introduced  up  to  the 
stricture,  which  should  be  divided  in  a direction  either  upwards,  or 
upwards  and  outwards,  to  avoid  the  epigastric  artery.  It  should, 
however,  be  always  borne  in  mind,  that  although  the  cord  usually 
lies  behind  this  form  of  protrusion,  still,  from  long-continued  pres- 
sure, or  other  causes,  the  position  may  become  altered,  and  the 
spermatic  vessels  may  lie  on  the  forepart,  and  the  vas  deferens 
behind  the  tumour,  as  in  “ dissecting  hernia.”  In  the  course  of  our 
dissections,  we  have  seen  an  instance,  where  the  whole  cord  lay  in 
front  of  the  tumour ; and  another,  where  the  vas  deferens  was  inter- 
nal, and  the  spermatic  vessels  on  the  external  side  of  the  intestine- 
exceptional  cases  no  doubt,  but  still  calculated  to  impress  forcibly 
the  necessity  of  caution,  in  all  operations  of  this  nature. 

In  the  direct  form  of  hernia,  the  intestine  escapes  through  that 
space,  which  is  bounded  externally  by  the  internal  epigastric  artery, 
internally  and  superiorly  by  the  conjoined  tendons,  and  inferiorly  by 
the  crest  of  the  pubis,  and  Poupart’s  ligament;  the  parts  tending  to 
avert  protrusion  in  this  space  being — the  conjoined  tendons,  outer 
edge  of  the  rectus  tendon,  Colles’s  ligament,  and  the  spermatic  cord 
stretched  across  its  forepart.  The  internal  direct  form,  which 
escapes  internal  to  the  hypogastric  artery,  and  external  to  the 
urachus,  when  passing  from  the  abdominal  cavity,  carries  before  it, 
first— the  peritomeal  sac;  secondly,  a fascia  propria,  derived  from 
the  fascia  transversalis ; and  occasionally,  an  expansion  from  the 
outer  edge  of  the  conjoined  tendons  ; it  next  passes  through  the 
external  ring,  lying  internal  and  superior  to  the  cord;  but  it  should 
be  remembered,  that  this  relation  is  not  always  uniform,  as  we  have 
seen  it  emerge  below  and  external  to  it,  and  have  even  observed  the 
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constituents  of  the  cord  spread  out  over  its  superficial  surface,  as  an 
additional  covering,  in  its  descent  towards  the  scrotum.  Under  all 
circumstances  however,  when  it  once  protrudes,  it  is  covered  in 
succession  by  the  internal  spout-like,  Scarpa’s,  and  superficial  fasciae, 
and  lastly  by  integument.  But  in  the  external  direct,  which  protrudes 
on  the  outside  of  the  hypogastric  artery,  and  internal  to  the  epigas- 
tric, the  hernia  has  a cremasteric  covering,  which  lies  between  the  ex- 
ternal spout-like,  and  the  fascia  propria.  It  should  always  be  borne 
in  mind,  that  the  epigastric  artery  lies  to  the  outer  side  of  the  neck 
of  a direct  inguinal  hernia  ; and  that  in  some  old  cases,  the  hernia 
enlarges  its  opening  of  escape,  upwards  and  outwards,  so  that  this 
vessel  may  cross  it  superiorly,  in  its  course  to  the  rectus  sheath . 
therefore  doubt  if  it  would  be  wise  in  such  a case,  or  even  safe  to 
cut  the  stricture  directly  upwards.  Let  the  student  now  reflect  ^ 
to  where  stricture  is  likely  to  ensue,  in  those  hermse  we  have  just 
described.  In  an  oblique  inguinal  hernia,  it  may  be  caused  within 
the  sac  by  the  intestine  passing  through  openings  in  the  contame 
omentum,' or  by  bands  of  lymph  crossing  the  sac;  next  in  order  i 
may  occur  at  the  external  abdominal  ring -this  usually  being  the 
thereat  of  strangulation,  in  old  and  large  hernias,— or  it  may  occur 
at  the  fleshy  margin  of  the  internal  oblique,  and  transversahs  mus- 
cles ; or  lasriy,  at  the  neck  of  the  sac  itself.  In  the  direct  form,  the 
stricture  is  generally  seated  at  the  latter  situation.  , 

Cc ZlmL  Hemia,  is  that  form  of  protrusion  winch  takes  «d 
vantage  of  the  patulous  state  of  the  inner  ring,  requisite  in  foetal, 
or  eariy  infant  life,  for  the  descent  of  the  testicle  into  the  scrotum. 
It  usually  occurs  between  the  sixth  and  ninth  months  of  gestation, 
but  mos/ frequently  at  the  latter  period,  owing  to  the  pressure  to 
wUoTthe  abdomen  is  subjected  during  the  efforts  of  partnnttom 
It  descends  directly  into  the  cavity  of  the  tunica  vaginalis,  I s mg 
fullXmed  in  front  of  the  cord  and  testicle,  having  followed  the 
exact  course  of  an  oblique  inguinal  hernia,  but  being  devoid  of  a . per 
wXac  except  what  it  receives  from  the  vaginal  tunic.  But  if  it 
takes  place  after  birth,  the  internal  ring  becomes  partially  close 
tXffurion  of  plastic  lymph  ; and  if,  while  this  material  reinan 
soft  and  yielding,  a portion  of  intestine  presses  against  it,  this  plas 
effuskm  {^prolonged  as  a membrane  before  the  hernia,  thus  prod  - 
im  the  ‘‘infantile  hernia,”  which  lies  also  within  the  cavity  of  the 

° ■ rinnlis  put  with  this  adventitious  covering  immediate  y 

tunica  vaginalis,  but  Me8  it  ..there  is  a sac  within  a 

grounding  A •**  ■ Richmond  Hospital,  has,  however, 

“ , Uffeeent  evnlanrtion  of  this  hernia,  not  indeed  very  easily 

offered  a di  _ , ,isl<!llt  with  anatomical  considerations. 

He  SedtK^Ltine  inducts  that  portion  of  P«— 


ORGANS  OF  GENERATION. 


317 


that  covers  the  posterior  surface  of  the  cord,  and  prolongs  it  as  a sac 
behind  the  spermatic  vessels,  and  that  portion  of  peritonaeum  which 
is  to  form  the  tunica  vaginalis.  Thus,  when  it  has  descended  so  far 
as  to  reach  the  testicle,  three  layers  of  serous  membrane  would  lie 
anterior  to  the  intestine,  namely,  the  tunica  vaginalis  of  the  scro- 
tum, that  of  the  testis,  and  the  inflected  layer ; but  posteriorly,  only 
one,  the  back  part  of  the  inflected  sac.  In  this  way,  it  would 
possess  a peritonaeal  sac,  which  Mr.  Hey  denies.  This  question  is 
one  of  some  practical  importance,  as  it  involves  the  propriety  of 
making  the  incision  in  the  anterior,  or  posterior  part  of  the  scrotum. 
Mr.  Todd  recommends,  when  such  a protrusion  becomes  strangu- 
lated, to  cut  down  on  the  back  part ; as,  if  his  explanation  is  correct, 
only  one  layer  of  serous  membrane  intervenes,  while  Mr.  Hey  advo- 
cates the  anterior  incision.  We  have  not,  however,  seen  this  parti- 
cular’ form  of  rupture  dissected,  and  cannot  therefore,  offer  an 
opinion  on  the  subject. 


ORGANS  OF  GENERATION  IN  THE  MALE. 

Testicles,  perinseum,  penis,  bladder  and  its  appendages ; such  is  the 
order  of  dissection,  to  be  pursued  in  the  examination  of  the  genera- 
tive organs  ; but  with  the  testicles,  should  be  grouped  the  vesiculse 
seminales,  vasa  deferentia,  Cowper’s  glands,  and  probably  the  pro- 
state ; but  as  these  appear  in  different  stages,  it  will  be  preferable  to 
examine  each  as  it  is  exposed,  rather  than  connected  as  a system ; 
and  with  the  anatomy  of  the  individual  organs,  their  functional 
relations  to  each  other,  will  likewise  be  explained. 

The  Testicles  are  symmetrical  organs,  situated  in  a loose,  pendu- 
lous bag  of  the  integument,  called  the  scrotum.  To  within  a short 
period  before  birth  they  occupied  the  abdominal  cavity,  where  their 
development  was  completed  from  the  Woliflan  bodies;  but  at  the 
fifth  month,  each  testicular  gland  lies  beneath  the  kidney,  on  the 
quadratus  lumborum  muscle,  above  the  gubernaculum  testis,  and 
behind  the  peritonaeum.  In  order  however,  to  understand  the 
descent  of  those  glands,  the  gubernaculum  testis  should  be  exam- 
ined in  the  foetus  ; at  present  it  will  be  sufficient  to  remark,  that  the 
gubernaculum  is  a triangular  fibrous  canal,  containing  in  its  middle 
a gelatinous  fluid,  the  base  superiorly  receiving  the  inferior  extre- 
mity of  the  testicle  like  a cup,  and  the  apex  interiorly  attached  to  the 
spine  of  the  pubis,  or  more  correctly  to  Poupart’s  ligament,  and  from 
thence  sending  a thin  process  downwards  into  the  scrotum.  Both  the 
superior,  and  inferior  portions  are  inclosed  by  the  cremaster,  to  the 
gradual  contraction  of  which,  and  the  shortening  of  the  gubemacu- 
l|m,  the  slow  descent  of  the  glands  is  attributed.  Thus,  in  the  fifth 
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month  they  have  reached  the  iliac  fossa ; in  the  sixth,  they  are  at 
the  internal  ring;  in  the  seventh,  in  the  canal;  in  the  eighth,  at  the 
external  ring,  or  upper  part  of  the  scrotum ; and  in  the  ninth,  in  the 
position  they  are  ultimately  to  occupy.  Sometimes  one  of  these 
organs  fails  to  reach  its  proper  situation,  as  it  may  be  arrested  in 
the  abdomen,  in  the  canal,  in  the  external  ring,  or  in  the  superior 
part  of  the  scrotum ; or,  as  in  a case  which  we  recently  examined, 
the  organ  may  descend  too  far,  where  it  was  found  beneath  the 
integument  of  the  perineum;  or  the  movement  may  be  delayed 
even  to  the  adult  period.  See  case  of  Undescended  Testicle,  by  Mr. 
Hamilton,  of  the  Richmond  Hospital,  in  the  Dublin  Quarterly 

Journal,  for  May,  1852.  _ . . 

In  the  examination  of  the  scrotal  region,  the  following  coverm  s 
are  exposed:— 1.  Integument,  or  scrotum;  2.  Dartos;  3.  Areolar 
layer-  4.  Scrotal  fascia ; 5.  Tunica  communis ; 6.  Tunica  vaginalis 
of  scrotum,  and  of  testis;  7.  Tunica  albuginea ; 8.  Tumra.  vasculosa. 

The  Integument,  is  loose,  fine,  and  rugated,  of  a ar  roM 
colour,  and  studded  with  a few  scattered  hairs,  its  tenuity  being 
such  as  to  permit  the  sub-cutaneous  veins  to  be  seen,  as  well  as  th 

contents  of  the  sebaceous  glands,  which  are  very  nnmero^  in  t 
situation  • in  the  mesial  line,  rising  from  a depression  on  eitliei  side, 
is  an  elevation  called  the  raphe,  corresponding  to  the  l^ionof  the 
two  tumid  folds  of  skin,  that  marked  in  the  foetus  the  first  or  pnm 
tive  condition  of  the  rudimental  scrotum ; occasionally  the  junction  is 
not  completed,  but  a median  fissure  permanently  separates  the  bag 
to  two  portions,  simulating  the  labia  of  the  female,  each  fold  contain- 
ing its  respective  testicle  ; and  such  has  been  the  condition  of  many 
reputed  hermaphrodites.  The  general  relations  of  the  scrotum  are 
on  each  side,  the  thighs ;_  below  and  behind,  the  pennaium, 
i j v,pfni'p  the  penis,  from  which  it  is  suspended. 

" DartoJ  of  a yellowish  white  colour,  with  numerous 

rechlish  fibres  interlacing  through  its  structure;  its  figure  represents 
? Sttium  orTamond?  attached  laterally,  to  the  fascia  covering  the 

anteriorly, to  the ^^the<peri' 

, w . nnrl  posteriorly,  to  the  central  tendinous  point  ot  the  peri 

”’d t prolonged  forward,,  ,0  a,  to 

SS  Apparent  in  other  inetanees,  P— 

characters  of  ordinary  areolar  tissue,  w « , nucleated 

Structure  is  non-striated  muscuhu-  fibre  (bhaipey;,  01 
elif“slue  Vassal);  but  the  older  anatomists  conceived  it  to  be 
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an  expansion  from  the  superficial  sphincter  ani,  with  which  it  un- 
doubtedly is  continuous  at  the  middle  tendinous  point  of  the  peri- 
neum. By  its  contraction,  corrugation  of  the  scrotum  is  produced, 
and  during  sexual  intercourse  it  exercises  a sustained  and  equable 
pressure  on  the  testicles  to  promote  the  elimination  of  the  seminal 
secretion.  The  contraction  of  the  dartos  is  seen,  when  cold  is  applied 
to  the  scrotum;  and  those  circumstances  which  produce  muscular 
asthenia  in  other  parts  of  the  body,  have  a similar  influence  on  this 
tissue.  As  an  instance,  in  advanced  typhus,  the  scrotum  is  lax,  and 
pendulous ; but  as  the  muscular  tone  returns,  it  again  contracts  to  its 
ordinary  shape  and  size  ; the  same  remark  being  equally- applicable 
to  all  other  debilitating  influences. 

Areolar  Later. — -A  prolongation  of  the  superficial  abdominal 
fascia  is  carried  down  on  the  cord,  but  loses  in  the  scrotum  its  ordi- 
nary appearance,  becoming  lax,  reticular,  and  totally  devoid  of  the 
fatty  character  so  evident  on  the  abdomen  ; beneath  the  raphe,  where 
it  adheres  intimately  to  the  dartos,  and  skin,  its  density  is  somewhat 
increased.  This  tissue  is  very  liable  to  become  infiltrated  with  serum, 
as  is  evidenced  in  cases  of  erysipelas,  and  of  orchitis,  when  it  be- 
comes enormously  distended ; but  in  consequence  of  the  density  of  the 
areolar  tissue  beneath  the  raphe,  the  swelling  may  be  confined  to  one 
side  only,  at  least  for  some  time,  a similar  condition  being  also  ob- 
served in  diffused  areolar  emphysema. 

Scrotal  Fascia,  is  a continuation  of  Scarpa’s,  from  the  abdomen ; 
it  passes  downwards  on  the  cord,  and  covers  the  scrotum,  adhering 
to  the  rami  of  the  ischium,  and  pubis  on  each  side,  and  ascending  in 
the  mesial  line,  to  form  the  septum,  is  attached  to  the  urethra  above; 
as  it  passes  backwards,  it  increases  in  strength,  and  forms  the  peri- 
meal  fascia,  which  winds  around  the  transversus  perimei  to  be 
attached  to  the  base  of  the  triangular  ligament ; and  thus  it  is,  that 
urine  extravasated  in  the  perinseum,  reaches  the  scrotum,  and  abdo- 
men. On  this  fascia,  three  superficial  nerves  are  seen  on  each  side 

the  external  long  pudendal,  a branch  of  the  inferior  sciatic,  which 
ascends  from  the  perimeum,  and  is  continued  as  far  forwards  as  the 
penis,  and  the  long  internal  and  external  perimeal,  branches  of  the 
pudic,  which  he  a little  internal  to  the  former,  but  have  a similar 
destination.  Many  subcutaneous  veins  are  likewise  visible  • thev 
all  run  towards  the  root  of  the  scrotum,  and  pour  their  contents  into 
the  vena  magna  integumentorum  of  the  penis.  The  superficial 
artenes,  are  the  terminal  branches  of  the  long  perimeal,  and  the  iu- 

oUhe  nr60"1  °!  1th6  “ 5 but  the  PrinciPal  branches 

the  latter,  are  distributed  to  the  integument  of  the  penis. 

Iunica  Communis,  or  Erythroidea,  is  formed  of  the 

■T**  fibreB,  pkced  between  ttle 
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like  fasciae.  In  foetal  life,  the  cremaster  consisted  of  two  distinct 
portions  namely,  the  abdominal,  and  the  scrotal,  and  these,  in 
accordance  with  the  views  of  Mr.  Curling,  have  special  functions 
in  relation  to  the  descent  of  the  testicle.  The  muscle  as  a whole 
arises  by  one  origin,  from  the  iliac  half  of  Poupart’s  ligament,  and 
by  another  from  the  spine  of  the  pubis,  and  tendon  of  the  rectus  al> 
dominis ; the  first  or  abdominal  portion,  ascends  upwards  and  back- 
wards to  the  testicle,  including  between  its  internal  and  external 
portions,  the  gubernaculum  testis ; while  the  second  or  scrotal  passes 
downward,  from  the  spiue  of  the  pubis,  to  be  attached  to  the  bottom 
of  the  scrotum.  By  the  gradual  contraction  of  the  abdominal  portion, 
the  gland  is  carried  to  the  pubis,  and  during  its  descent  the  cremaster 
is  involuted,  so  that  the  surface,  which  was  internal  m the  abdomen, 
is  external  in  the  scrotum ; having  arrived  at  the  pubis,  the  scrotal 
portion  now  takes  up  the  contraction,  and  having  carried  the  gland 
to  its  ultimate  destination,  it  gradually  becomes  atrophied  almost  to 
perfect  obliteration.  The  cremasteric  fibres,  though  pale  and  weak 
in  the  infant,  and  in  advanced  life,  present  in  the  young  and  robust 
a beautiful  pink  reticulated  arrangement ; and  m a case  of  sarcocele 
which  we  lately  examined,  the  fibres  were  collected  into  fasciculi, 
somewhat  resembling  vessels  emptied  of  their  contents  By  the 
inclusion  of  the  expanded  muscle,  between  the  two  spout-like  fascia 
the  separation  of  its  fibres  when  distended  is  prevented  amP from The 
fact  of  its  investing  the  cord,  as  well  as  surrounding  the  testicle, 
has  received  the  name  of  “ tunica  communis.”  The  external  sper- 
matic branch  of  the  ilio-scrotal  nerve,  lies  on  its  anterior  and  external 
”de  a»d  divides  into  filaments  for  the  supply  of  the  scrotum,  and 
cremaster  ; while  small  branches  (cremasteric)  of  the  epigastric. 

arterv  form  the  vascular  supply.  , , . 

Tun’ica  Vaginalis.— Is  in  the  adult,  a distinct  serous  sac;  but  in 
the  infant,  communicates  with  the  general  peritomeal  cavity.  As  the 
testicle  lay  in  the  iliac  fossa,  the  peritonaeum  formed  the  mimed  ate 
investment  for  its  anterior  surface;  but  as  the  organ  descends,^ 
i*  j tpe  surface  of  the  iliac  fascia,  still  carrying  with  it  tha  , 
S 1 i "mi  of  the  serous  layer,  which  adheres  to  the  tunica  albuginea. 
At  Poupart’s  ligament,  it  reaches  the  posterior  surface  of  the  fascia 
i-  the  site  of  the  future  internal  abdominal  ring,  but  by 
l int^ ^he  ^angement  of  the  peritoneum  is  much  altered  ; 

Ms  movement  the  ^ang^i  ^ ^ upward  direction,  draws 

the  gro^th  °f  . b it.  aud  tbat  portion  of  the  membrane  carried 

Tl  TZ  The ^ gland,  instead  of  corresponding  to  the  iliac 
downwards  y 8 t f the  peritomeal  sac,  so  that 
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through  a funnel-shaped  aperture.  There  is  no  folding,  or  corruga- 
tion of  the  membrane,  required  to  produce  this  change ; but  simply  the 
development  of  the  abdominal  wall,  with  a coincident  growth  of  the 
serous  membrane,  induces  this  alteration  in  the  situation  of  its  iliac 
division.  Prior  to  the  descent  of  the  testicle,  the  internal  ring  is 
not  formed  ; it  is  produced  by  the  continued  pressure  of  the  testicle 
on  the  posterior  aspect  of  the  fascia  transversalis,  which  is  ultimately 
carried  as  a prolongation  on  its  surface;  thus  the  tunica  vaginalis 
oiiginally  consisting  of  a single  fold,  is  doubled  by  passing  through 
the  ring,  forming  the  tunica  vaginalis  scroti  which  lines  that  bag 
completely,  except  for  its  two  superior  thirds  posteriorly,  and  the 
tunica  vaginalis  testis  which  covers  the  gland,  leaving  a smooth, 
polished,  and  glistening  cavity  intervening  between  them.  The  ex- 
ternal layer  which  adheres  but  slightly  to  the  scrotum,  should  now 
be  laid  open,  and  when  slit  anteriorly  and  reflected,  the  testicle 
epididymis,  and  vas  deferens  are  seen.  The  tunica  vaginalis  adheres 
to  the  surface  of  the  testicle  most  intimately,  and  is  thence  reflected 
on  its  sides  as  far  back  as  the  epididymis  ; but  as  it  covers  the  outer 
sale  of  the  latter,  it  sends  a process  in  between  its  body  and  the 
testis  forming  a pouch  in  this  situation,  deep  enough  to  admit  the 
end  of  a scalpel  handel,  and  covering  the  back  of  the  testicle,  and 
front  of  the  epididymis.  From  the  inside  of  the  testicle,  it  is 
reflected  on  the  vas  deferens,  which  here  intervenes,  between  it, 
am  the  epididymis  ; the  former  being  very  loosely  attached  to 
the  tube  ; and  tracing  it  still  upwards,  it  passes  as  a distinct 

.for  about  an  inch  on  the  cord,  but  somewhat  higher 
it  e™a  y’  aa  externally.  This  tunic  is  transparent,  and  through 
its  stiuctm-e,  the  subjacent  tunica  albuginea,  and  the  vessels  of  the 
gland  aie  always  visible  ; it  is  also  stronger  on  the  epididymis,  in  con- 
quence  of  the  deficiency  of  the  tunica  albuginea.  Even  on  this  part 

kvm  tWWei  T 78  bfn  ablet°  detect  a weH~marked  fibrous 
layer,  that  not  only  surrounds  it,  but  also  sends  processes  to  invest  the 

on  volutions  of  which  the  epididymis  is  composed;  this  is  always  so 

remarkable  on  the  globus  major,  and  body,  that  we  have  been  ac 

customed  to  describe  it  as  the  “fibrous  capsule  of  the  epididymis  ’’ 

mtVof'tle  enT?  ^ * distinct> in  tbat  form  of  enlarge- 
ent  of  the  epididymis,  remaining  after  specific  orchitis  • as  well 

as  in  cases  of  scrofulous  disease,  where  it  forms  an  in  +’  1 

tubercular  depo.il.  The  object  of  ZZTto  f 
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of  intestine  may  then  escape  and  lie  within  its  cavity ; hut  should  it 
occur  subsequent  to  birth,  when  the  canal  is  in  the  process  of  being 
obliterated  at  the  internal  ring  by  plastic  lymph,  and  the  intestine, 
as  it  escapes,  carries  the  yielding  exudation  before  it,  as  an  expanded 
covering  into  the  cavity  of  the  tunic,  it  constitutes  the  infantile 
hernia”  of  Hey.  Within  the  tunica  vaginalis,  small  cartilaginous 
bodies  are  frequently  found,  which  are  perfectly  detached  and  free, 
but  always  in  the  vicinity  of  the  epididymis,  and  these  may  e o 
served  in  cases  where  not  a trace  of  any  structural  change  can  e 

detected  in  the  gland  itself.  , , . 

The  Testicles  are  normally  two  in  number,  but  as  before  stated, 
one  may  be  retained  in  the  abdomen,  canal,  or  ring.  Instances  are 
likewise  mentioned,  of  these  organs  exceeding  the  natural  number ; 
but,  it  should  be  remembered,  that  any  cases  merely  examined  tliroug 
the  coverings  of  the  scrotum,  are  scarcely  worthy  of  credit,  as  many 
circumstances  conduce  to  favour  mistakes,  such  as  a portion  o 
omentum  in  the  vaginal  tunic ; and  scrofulous,  or  hydatid  tumours  in 
the  gland.  In  a subject  dissected  last  session,  prior  to  opening  e 
sac,  there  was  every  reason  to  suspect  a supernumeraiy  wgan,  u 1 
proved  to  be  a very  interesting  anomaly,  for  the  epididymis  vas 
placed  on  the  front  of  the  testicle,  the  anterior  edge  of  which,  was 
directed  backwards.  Each  testicle,  is  ovoid  in  figure,  a little  larger 
below  than  above,  and  placed  obliquely  m the  scrotum,  so 
to  diverge  superiorly  and  converge  inferiorly,  with  the  posterior 
edge  looking  upwards  and  backwards,  and  the  anterior  downwards 
and  forwards;  its  vertical  measurement  is,  from  one  a,nd  a ha 
two  inches,  its  antero-posterior  from  one  inch  to  one  and  a half, ,aa 
its  transverse  from  three-quarters  to  an  inch;  but  these  probably  are 
all  a little  in  excess.  The  left  testicle,  is  always  on  a plane  much 
We  “to  the  aud  Sir  A.  Cooper  believe,  that  this  poertroe 

facilitates  their  gliding  movements  in  eluding  pressure,  and  allows 
th^peuU  to  project  towards  the  leftside,  instead  of  directly  forwards; 

for  by  the  left  epe.ar.atic  veto  opetoog  ruto to. 
renal  at  a right  angle,  so  that  a resistance  is  aflorded  to  the  ascent 
of  the  venous  blood  from  the  left  testicle,  and 
lowered  in  its  position  ; but  the  real  cause  must  be  sought,  m the 
situation  it  occupied  in  foetal  life,  for  during  that  period,  the  ng  . 

and  vas  deferens  prevent  the  organ  on  the  right  side  extend  0 • 


TESTICLES. 


323 


low  down  as  that  on  the  left,  which  has  a much  longer  cremaster, 
and  duct,  as  it  previously  lay  much  higher  in  the  abdomen. 

Tunica  Albuginea,  or  Propria.— Individually  a fibrous,  but  in 
connexion  with  the  tunica  vaginalis,  a fibro-serous  membrane,  covers 
and  adheres  to  the  surface  of  the  testicle,  and  at  the  posterior  edge 
dips  into  the  gland,  between  it  and  the  epididymis,  to  form  a cavity, 
called  the  mediastinum  testis,  or  corpus  Highmorianum.  To  fully 
appreciate  this  arrangement,  a transverse  section  should  be  made  of 
the  gland,  and  it  will  then  be  seen  that  the  mediastinum  is  triangular 
in  shape,  with  the  apex  directed  towards  the  anterior  edge,  and  the 
sides  formed  by  the  inverted  portion  of  the  fibrous  tunic.  From  the 
apex,  a number  of  sepimenta,  or  trabecuke,  radiate  forwards  to  the 
internal  surface  of  the  tunic,  separating  the  testis  into  a series  of 
loculi,  or  lobules,  each  forming  a distinct  compartment.  The  tunica 
albuginea,  is  of  a bluish  white  colour,  resembling  the  dura  mater, 
being  equally  dense  in  structure,  but  thinner  and  more  transparent ; 
the  unyielding  nature  of  this  membrane  explains  the  absence  of  any 
great  amount  of  swelling  of  the  gland  itself  in  orchitis,  but  still  it 
will  always  gradually  yield  to  long-continued  distention,  as  in 
sarcocele.  The  existence  of  the  sepimenta  also  accounts  for  the  fact, 
that  the  contents  of  one  loculus  only  may  escape,  as  in  lipoma,  or 
sci  of ulous  sarcocele,  and  that  the  disease  may  then  terminate,  without 
entailing  the  loss  of  the  entire  organ. 

Structure  of  the  Testicle. — By  raising  off  the  tunica  albuginea,  on 
one  side  of  the  gland,  there  will  be  seen  adhering  to  its  deep  surface 
a vascular  membrane,  known  as  the  tunica  vasculosa,  or  pia  mater 
tesbs ; it  surrounds  the  glandular  structure,  and  sends  a process  on 
each  lobule,  enclosing  it  like  a sheath  of  pia  mater,  to  which  it  is 
analogous  in  structure,  being  areolo-vascular.  The  serous  membrane 
may  now  be  removed  from  the  epididymis,  and  a few  of  the  super- 

hcia lobules  scraped  off,  when  the  further  examination  of  the  gland 
should  be  pursued  under  water. 

The  testicle,  consists  of  a system  of  tubules  commencing  rarely  by 
free  extremities,  but  more  frequently  by  loops,  or  anastomosing 
branches ; each  tubule  is  from  ^ to  of  an  inch  in  diameter,  two 
or  more  being  enclosed  in  each  lobule,  of  which  there  are  four  hundred 
and  twenty  in  each  gland,  thus  making  the  tubes  to  amount  to  emht 
hundred  and  forty  altogether.  According  to  the  measurements0  of 

j!1,  each  tube  ia  two  feet  three  inches  in  length,  but  the  estimate 
of  Monro  far  exceeds  this,  as  he  lays  them  down  at  sixteen  feet  each 
the  whole  taken  together  amounting  to  over  five  thousand  feet.  The 
^>ase  of  each  lobule  is  directed  towards  the  anterior  edge  of  the  testicle 

recti^ ^ap.e,X  toward3  the  mediastinum  ; from  the  latter  the  tubuli 
ecti,  about  twenty  in  number,  and  * of  an  inch  in  diameter,  converge, 
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and  entering  between  the 

rete  testis,  consis  mg  frequently  divide,  and  anastomose  lu 

thirteen  in  number,  which  ■ 'medi^lnran>  where  they 

tZSZ  the^vasa  XJtia,  or  coni  — SSSZ 

'JS&SL’ZZ  the  tubu,i 

recti,  which  join  the  globus  major  of  th"eP^ldy“  ^ rior  and 

p— 

twenty-one  gf I 5 

intricacy,  and  arranged  m sp  ie,  . ,esT)ect  differing  from  the  lobules 
munition  with  each  other,  m this  m uuited  by  a 

of  the  testicle,  which  do  not  ^“^described,  which  preseiwes  their 
fibrous  layer  _ or  enveiope  ^ead^  descnbe  ^ ^ globus 

natural  relation  to  each  , vasculiun  aberrans, 

minor,  f»m  which  U-*  ■ “ £ Side,  is  tubular, 
arises.  The  attachment  1 y ^ being  attached  by  the 

vascular,  and  membranou  ^ the  branches  of  the  spermatic 
vasa  efferentia,  the  gioo  tunica  vaginalis. 

of  the  epididymis, 

Yas  Defeeens.— This  tune  a at  fir3t  a httle  ■ 

from  which  it  of  the  epididymis,  to  which 

contorted;  it  ascends  lobus  major  is  joined  by  the  , 

it  is  closely  connected,  and  ® which  it  lies;  continuing 

spermatic  artery,  and  vein,  eim  the  external  ring,  and 

its  course  over  the  pubis,  p<  , , tbe  inguinal  canal,  enters 

proceeding  outwards  and  upwd^  ^ ^ vein  and 

the  internal  ring,  then  cio  mu8Cles  and  winds  round  the 

genito-crural  uerve,  ihacus,  and I»» ^ it_  to„ever,  by- 
outer  side  of  the  epigas  i;’cros„,a  the  desceudiug  portion  of 

one  of  the  vente  comit  , ^ spermatic  artery,— 

the  epigastric,  it  is  separated  siLstion  being,  vas  deferens, 

the  order  of  superposition  ^ ^ external  iliac  vein  ; 

spermatic  artery,  epigastoc  ^ iu\vardS)  inclosed  in  the 

it  then  passes  downwards  bac  , u the  side  of  that  viscus 

lateral  false  Ugamen  »f  the  bU^r,  ^ , „ it  stlU 

crosses  external  to  t it  1 gea  next  internal  to  the  ureter, 

continues  its  course  backwards , i P downwards>  forwards,  and 

and  then  altering  its  directio  , ^ ^ poiut  lying  in  front  of 

inwards  to  reach  the  pro«ta  itery ; on  arriving  at 

Z Smd  sue  Of’tlie  vesicate  seminales,  its  ligure  undergoes  I 
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striking  change ; for  while  above,  it  was  rounded  in  form,  at 
the  base  of  the  bladder  it  becomes  flattened,  and  involved  in  the 
same  fibrous  capsule  as  the  seminal  vesicle  ; reaching  now  the 
base  of  the  prostate  and  receiving  the  duct  of  the  seminal  reser- 
voir, it  assumes  the  name  of  ductus  communis  ejaculatorius,  and 
losing  its  proper  tunic,  pierces  the  base  of  the  prostate  gland, 
through  a notch  for  its  reception,  being  here  smaller  than  the 
combined  diameters  of  the  ducts  that  formed  it ; ultimately  it  passes 
obliquely  upwards  and  forwards,  below  the  middle  or  Home’s  lobe, 
and  piercing  the  mucous  membrane  of  the  floor  of  the  prostatic 
portion  of  the  urethra,  opens  at  one  side  of  the  verumontanmn  in 
the  prostatic  sinus. 

Structure  of  the  Seminiferous  Tubules. — Each  tubule  of  the  gland 
is  highly  elastic,  and  consists  of  a cylinder  of  nucleated  elastic  tissue 
(Hassal),  these  nuclei  being  most  visible  in  the  immature  testis;  and 
the  secreting  surface,  which  is  general  throughout  the  entire  length 
of  the  tubes,  being  lined  by  a layer  of  cells,  constituting  the  epi- 
thelium. Some  of  those  cells  contain  but  a single  nucleus,  and 
others,  three  or  four ; but  all  have  this  common  character,  that  they 
possess  a remarkable  tendency  to  be  thrown  off  from  the  surface  on 
which  they  are  developed.  It  is  in  these  cells  that  the  formation  of 
the  spermatozoa  occurs.  The  anatomy  of  the  epididymis,  is  similar, 
but  the  tunics  are  thicker.  The  vas  deferens,  consists  of  a dense 
external  fibrous  coat,  which  Lewenhoeck  believed  was  muscular,  and 
which  it  certainly  is  in  the  horse — the  canal  being  exceedingly  small, 
merely  capable  of  admitting  a bristle,  but  it  is  somewhat  larger  at 
the  base  of  the  bladder.  When  laid  open,  the  surface  is  seen  covered 
by  a fine  mucous  membrane,  but  still  irregular  in  its  character,  in 
consequence  of  a layer  of  whitish  fibres,  that  lie  external  to  the 
mucous  membrane,  and  cross  each  other  at  acute  angles.  The  sper- 
matic cord  consists  of  the  spermatic  vessels,  lymphatics,  spermatic 
plexus  of  nerves,  genito-crural  nerve,  cremasteric,  and  deferential 
arteries,  surrounded  by  the  degenerated  tubule  of  serous  membranes, 
internal  spoutlike  fascia,  cremaster,  and  external  spoutlike  fascia! 
The  vessels,  and  all  the  other  structures  alluded  to,  will  be  found 
described  in  their  proper  place,  or  system. 

. Development  of  the  Testicle.— Those  organs  make  them  appearance 
in  the  lower  and  inner  part  of  the  Wolffian  bodies,  at  the  close  of  the 
seventh  week,  and  at  first  consist  of  a granular  albuminous  fluid 
which  serves  as  the  nidus  in  which  the  tubuli  seminiferi  become 
i eveloped  But  the  epulidynns,  does  not  appear  until  about  the 
tenth  week,  and  the  gubernaculum  at  the  thirteenth.  The  testicle 

7SZnCTBt  dfCent’  fr°m  the  seat  of  its  development,  about  the 
fifth  month  of  lntra-uterine  life. 
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The  function  of  the  testicle  is,  to  secrete  the  seminal  fluid,  which 
is  compound  in  its  nature,  consisting  of  a fluid  portion,  or  liquor 
seminis,  and  certain  solid  constituents,  namely,  the  spermatozoa, 
mucous  corpuscles,  seminal  granules,  and  epithelium  The  most  im- 
portant of  these,  are  the  first,  or  the  spermatozoa  each  of  which  con- 
sists  of  a disc  or  head,  and  tail,  and  is  endued  with  distinct  automatic 
movements,  which  are  evident  for  some  time  after  the  ejaculation  of 
the  fluid  ; they  are  developed  within  cells  from  nuclei  and  are  then 
set  free,  precisely  as  the  yLig  of  the  volvox,  but  whilst  they  cannot 
be  detected  until  the  period  of  puberty,  they  are  always  present 
until  an  advanced  stage  of  life. 

Having  completed  the  dissection  of  the  generative  organs,  the 
student  should  now  prepare  the  subject  for  the  purpose  of  examin- 

brought  to  the  edge  of  the  table,  or  be  supported  on  a block  in 
that  position,  if  the  table  is  low;  the  thighs  should  also  be  flexed 
on  the  pelvis,  and  the  legs  on  the  thighs ; while  the  wrists,  placed  in 
contact  with  the  external  malleoli,  should  be  secured  to  them  by 
means  of  a bandage,  or  cord  ; some  hair  or  tow  should  be  mtio_ 
duced  into  the  rectum,  and  a staff  passed  into  the  bladder  the  sta 
being  retained  in  position,  by  a ligature  placed  round  the  corona 

g' The  ANO-pm.»^  of an  oval  ordiamond  shape  isbounded 

anteriorly  by  the  pubis  and  subpubic  ligament;  laterally,  by 
descending  ramus  of  the  pubis,  ascending  ramus,  and  tuberosity  o 
the  ischium  and  great  sacro-sciatic  ligament ; and  posteriorly,  by  ; 
the  coccyx  but  infhe  subject,  where  all  the  parts  are  still  untouched, 
fnd  3 their  proper  relative  position  to 

r dXte  “Sd Z " ; « 

hnd  tne  skin  i Kniinplcs  and  thisrhs,  it  becomes  much 

with  the  integument  of  the  t 'ttoeha  ^ & ^ jt  h 

stronger  and' deme  , ’ “ to°ards  the  orifice,  and  in  the 

Sol  between  them  =--^£3 

moetdUtreaemge^ptoms  consequent  on  fte^bo  p 

The  surface  markings  in  tins  refijon  « scUun,  a 

middle  may  be  obseived  ex  cm  0 the  truncated  apex 

conical  elevation,  with  the  base  at  the  anus  and^  ^ ^ * 

gradually  di»PPJ™«  “ on  either  side  a concavity  occurs, 

raphe  occupies  its  midd  > ischium,  and  pubis;  the  mesial 

corresponding  to  the  raim  { u urethra  -a  fact  of 

conical  elevation,  indicates  the  position  or 
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great  surgical  importance  in  certain  surgical  affections.  The  integu- 
ment in  this  region,  like  that  of  the  scrotum,  is  of  a darker  colour 
than  in  the  other  parts  of  the  body,  and  it  is  also  studded  with 
hairs,  varying  in  number,  according  to  the  subject  that  may  be 
examined.  The  entire  space,  is  generally  divided  by  a line  drawn 
between  the  prominent  points  of  the  tuberosities  of  the  ischia,  thus 
isolating  two  distinct  tracts;  known  as  the  anterior  true,  or  urethral 
perinteum,  and  the  posterior  false,  or  anal  perirueum  ; the  anterior 
containing  the  urethra,  and  the  crura  penis,  with  their  subsidiary 
muscles  ; and  the  posterior,  the  anus,  and  its  sphincters.  The  an- 
terior region,  by  far  the  most  important,  measures  from  base  to  apex 
in  the  raphe  three  inches  ; at  the  sides  three  and  a half ; and  across 
the  base  three.  By  now  making  a cautious  incision  from  the  scrotum 
to  the  anus,  and  a second  backwards  to  the  coccyx,  with  a transverse 
one  fi’om  that  orifice  to  the  tubera  ischii,  and  uniting  them  by  a 
circular  cut  around  the  anal  orifice,  the  four  flaps  may  be  reflected 
outwards,  and  the  subcutaneous  layer,  superficial  sphincters,  and 
subcutaneous  nerves,  and  vessels  may  be  examined.  The  subcutane- 
ous layer  continuous  above  with  the  superficial  fascia  of  the  scrotum ; 
laterally  with  that  of  the  thighs,  and  posteriorly  merged  in  the  fatty 
areolar  tissue  of  the  ischio-rectal  fossae,  is  extremely  fatty  in  the 
child,  and  at  the  advanced  periods  of  life,  but  in  the  adult  is 
dense,  and  frequently  exhibits  aponeurotic  fasciculi,  which  however, 
gradually  disappears  as  the  fat  predominates.  When  this  fascia  is 
cautiously  raised,  a second,  which  should  be  named  proper  perinceal 
fascia,  is  brought  into  view,  dense  in  its  character,  of  a bluish  white 
colour,  stronger  than  the  superficial,  but  yet  semitransparent,  at- 
tached laterally  to  the  rami  of  the  ischium,  and  pubis,  continuous 
above  and  before,  with  Scarpa’s  fascia  on  the  scrotum,  and  posteriorly 
bending  upwards,  behind  the  transverse  perinsei  muscles,  to  become 
united  with  the  anterior  edge  of  the  base  of  the  triangular  ligament ; 
from  its  deep  surface  two  longitudinal  septa  pass  upwards  to  be  at- 
tached to  the  perinseal  face  of  the  triangular  ligament,  thus  dividing 
the  anteiior  perinamm  into  three  distinct  compartments ; the  me- 
sial containing  the  urethra,  and  acceleratores  urinse  ; and  the  lateral 
inclosing  the  crura,  and  erectores  penis.  In  consequence  of  these 
attachments,  it  is  evident,  that  urine  extravasated  in  the  perinamm 
cannot  become  diffused,  either  laterally  or  posteriorly,  but  must  fol- 
low the  course  of  Scarpa’s  fascia,  upwards  on  the  scrotum,  and 
thence  be  conducted  by  the  cord  to  the  abdomen  ; while  the  verti- 
cal septa  confine  it  to  the  mesial  space,  prevent  its  contact  with  the 
crura,  and  produce  that  funnel-shaped  tumour  so  indicative  of  this 
accident.  On  raising  this  fascia  the  superficial  vessels,  and  nerves 
which  really  lie  between  its  layers,  are  exposed  : the  vessels  consist 
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of  the  transverse  perimeal  artery,  a branch  of  the  internal  pudic, 
but  sometimes  derived  from  the  long  perineal ; it  winds  round,  from 
behind  the  transverse  perincei  muscle  to  its  cutaneous  surface,  and 
running  inwards,  divides  into  anterior,  posterior,  and  communicate 
in ^ branches:  the  first,  passing  forwards,  to  the  accelerator  unnse, 
and  bulb  ; the  second,  backwards,  to  the  verge  of  the  anus,  to 
anastomose  with  the  anterior  external  haemorrhoidal ; and  the  com- 
municating, directly  inwards,  to  unite  with  a similar  branch  of  the 
opposite  side.  The  long  perimeal,  also  a branch  of  the  internal 
pudic,  pierces  the  base  of  the  triangular  ligament,  winds  round  the 
transversus  perimei,  external  to  the  transverse  artery,  runs  up- 
wards, forwards,  and  inwards,  on  the  outer  side  of  the  accelerator 
urime,  and  arriving  at  the  scrotum,  divides  into  an  external,  an 
internal  branch  ; the  former,  ramifies  on  the  inferior  and  external 
surface  of  the  scrotum,  communicating  with  the  inferior  external 
pudic  • while  the  latter,  known  as  the  arteria  septi  scroti,  is  dis- 
tributed to  the  septum,  and  when  cut,  sometimes  causes  troublesome 

hemorrhage,  as  in  castration.  _ . , , 

The  superficial  nerves,  are  the  long  perimeal,  and  consist  of  the 
internal,  and  external ; they  are  branches  of  the  pudic,  and  pur- 
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in  this  case,  separating  the  two  portions.  The  transversus  perinmi  is 
covered  by  the  transversalis  artery,  integuments,  and  fascia,  and 
lies  on  the  base  of  the  triangular  ligament,  which  separates  it  from 
the  levator  ani ; posteriorly,  it  corresponds  to  the  dipping  in  of  the 
fascia,  the  long,  and  transverse  perinatal  arteries,  and  superficial 
sphincter  ; and  anteriorly,  to  the  accelerator  urinas,  and  a triangular 
space,  which  contains  the  long  perinatal  artery,  and  nerve. 

Action.  To  fix  the  central  point  for  the  attachment  of  the  other 
muscles,  viz.  the  sphincter,  and  levator  ani,  and  accelerator  manse, 
and  to  draw  the  bulb  downwards  and  backwards. 

Erector  Penis,  or  Ischio-cavernosus. — An  elongated  muscular 
and  aponeurotic  fasciculus,  lying  on  the  crus  penis  ; arises  by  short 
aponeurotic  fibres,  that  immediately  become  fleshy,  from  the  inner 
edge  of  the  tuber  ischii,  below  and  in  front  of  the  transversus  perinafi ; 
it  passes  upwards,  forwards,  and  inwards,  and  is  inserted'  by  an 
aponeurotic  band,  that  commences  on  the  surface  of  the  muscle,  into 
the  corpus  cavernosum  penis.  This  band  placed  between  a separation 
of  the  muscular  fasciculi,  the  external  portion  of  which  is  often  pro- 
longed for  some  distance  on  the  crus,  is  directed  obliquely  outwards 
and  forwards. 

Relations—  It  is  covered  by  the  fascia,  skin,  and  dartos,  and  lies 
upon  the  crus  penis,  and  transversus  perinafi ; internally,  it  corre- 
sponds to  the  ischio-urethral  space,  which,  with  the  long  perimeal 
artery,  separates  it  from  the  accelerator  urinse  muscle. 

Action.  To  diaw  the  penis  downwards  and  backwards  during 
erection ; and  this  action,  apparently  rhythmical,  would  seem  to 
dilate,  rather  than  compress  the  crus.  It  is  a fallacy  to  suppose,  that 
tnese  muscles  can  produce  distention  of  the  penis,  by  compressing  the 
vems  of  the  crura,  as  there  exist  several  objections  to  such  a view. 
In  the  first  place,  the  mechanical  arrangement  is  the  opposite  to  that 
winch  would  cause  compression  ; secondly,  the  contractions  are  not 
permanent  during  erection,  but  rhythmical ; and  lastly,  the  venous 
blood  has  many  other  subsidiary  modes  of  escape  from  the  crura,  as 
will  be  described  with  the  anatomy  of  the  Penis.  The  true  explana- 
tion of  its  presence  in  this  situation,  would  appear  to  be,  that  it  is 
nothing  more  than  the  analogue  of  the  muscular  origin  of  this  organ 

as  found  to  exist  in  some  of  the  lower  animals,  of  the  same  class  as 
man. 

Accelerator  Urin.e,  or  Bulbo-cavernosus.— Bipenniform  in 
arrangement  and  lying  on  the  spongy  portion,  and  bulb  of  the  urethra 
arises  from  the  central  tendinous  point  of  the  perimeum,  and  the 
median  tendinous  raphe  which  separates  the  two  muscles;  the  fibres 

and  thfcka  ’ rf.’  aDd  °Utwards  i most  posterior,  short 
and  thick,  are  inserted  into  the  perimeal  face  of  the  triangular  lima- 
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ment  often  extending  outwards  to  the  bone  ; the  middle,  bend  up- 
wards so  as  to  encircle  the  urethra,  and  are  attached  to  a shining 
aponeurotic  band  in  that  situation  ; while  the  anterior,  the  * 

are  directed  upwards,  forwards,  and  outwards,  and  are  inserted  into 
the  surface  of  the  fibrous  tube  of  the  corpus  cavemosum  pems^ 
Relations.- It  lies  on  the  corpus  spongiosum,  ^ bvdbof  the 
urethra,  from  which  it  is  separated  by  a tubule  of  the  tri^gular 
ligament ; and  on  the  triangular  ligament,  and  crus 
covered  posteriorly,  by  a slip  of  the  transversus  pennao,  by  the  erecto 
perns  and  deep  fascia,  with  a tubule  of  which  it  is  invested  ; while 
on  either  side  it  corresponds  to  the  erector,  long  pennseal  artery,  and 
nerve  ‘ Where 2 muscle  is  attached  to  the  crus,  it  sometimes  bends 
over  Its  surfac^  to  the  dorsum  of  the  penis,  and  the  muscular  fibres 

thus  appearing  in  this  position,  are  consid^ed  by  many  mmtom 

to  represent  the  muscles  of  Houston,  as 

Hospital  Reports  ; but  these  will  be  referred  to  in  the  anatomy 

Action.— To  compress  the  urethra,  and  sustain  a gradual  piessur 
on  that  canal  during  its  distention  by  the  column  of  urine  , . also  to 
exnel  the  last  drops  of  urine,  or  seminal  fluid,  that  remain  m the  u , 

which  cause  their  expulsion,  by  jerks  rather  than  by nustonm d ££ 
This  muscle,  from  the  peculiar  manner  in  which  It  is  imoted WM 

Zcles  T^can  often  be  felt  like  a cylinder  of  wood  beneath  he 
skin  when  an  instrument  is  being  introduced  into  an  ‘r.-'tsil.le  i.ietl  , 
Between  the  muscles  just  described,  a triangular  space  exists,  with 
ito  baw  behind,  and  apex  in  front,  called  the  ischio-bulbar,  or  Itoblo. 

, , i i i pxternallv  by  the  erector,  and  crus  penis,  intei 

and  behind  by  the 

• y Tf  an  effort  be  now  made,  to  press  the  Augers  upwards,  throug 
this  space  into  the  pelvis,  it  will *£  throu^thfS- 
forms  the  roof  ’ in  the  late.nl  operation  of 

S"^lt"e  membranous  portion  of  the  urethra 
We  have  observed  considerable  variatious  in  ite 

instance,  the  accelerator,  and  old,  as  to 

face,  or  the  bulb  may  be | of  such  ^,er5alis' 

overlap  the  space,  conceal  g o , inwards  and  inwards  in 

nasi  may  be  so  oblique,  or  contango  ^ '^ay  t altogether 
connexion  with  the  accelerator,  that  „“‘r,un  i, rough  it  in  their 
absent.  The  long  of  the 

course  to  the  scrotum,  but  are  iui  uy  j 
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operator,  as  they  are  parallel  to  the  line  of  incision  required  for 
lithotomy.  In  this  stage,  also,  attention  should  be  directed  to  the 
recto-bulbar  space,  as  it  is  of  very  great  importance,  in  the  perinteal 
section,  for  retention  of  urine.  It  lies,  as  its  name  implies,  between 
the  rectum  and  bulb, — the  one  bounding  it  posteriorly,  and  the  other 
anteriorly ; while  above,  is  the  membranous  portion  of  the  urethra ; 
and  on  either  side,  Cowper’s  glands,  and  the  arteries  of  the  bulb. 
This  space  measures  about  an  inch,  from  the  surface  of  the  perinseum 
to  the  membranous  portion  of  the  urethra ; and  about  three  quarters 
of  an  inch,  from  bulb  to  anus. 

The  posterior  region,  which  presents  for  dissection  in  the  present 
stage  two  muscles, — namely,  superficial,  and  deep  sphincters,  and  the 
ischio-rectal  fossse,  with  their  contents,  may  now  be  examined. 

Sphincter  Ani  Externus. — A flat,  oval  plane  of  muscular  fibre, 
interrupted  in  the  centre  by  an  elliptical  aperture,  with  one  surface 
directed  upwards,  the  other  downwards ; not  subcutaneous  however, 
as  it  is  usually  termed,  but  separated  from  the  skin,  'by  a thin 
layer  of  fascia.  It  arises  by  a thick,  strong  tendon  (ano-coccygeal 
ligament)  from  the  last  bone  of  the  coccyx,  and  passing  forwards 
reaches  the  posterior  edge  of  the  anus,  where  it  divides  into  two 
fasciculi,  which  surround  it,  and  again  uniting  at  its  anterior  margin, 
are  inserted  into  the  raphe,  superficial  fascia,  and  central  tendinous 
point  of  the  perimeum,  where  they  become  continuous  with  the  dar- 
toid  tissue  of  the  scrotum. 


Relations.  It  is  covered  by  the  skin  and  a thin  layer  of  fascia, 
and  rests  on  the  levator  ani,  and  the  fat  of  the  ischio-rectal  fossse  ; 
while  internally  it  corresponds  to  the  annular  fibres  of  the  rectum, 
which  are  easily  recognised  by  their  paleness.  The  inferior  hemorr- 
hoidal arteries,  and  veins,  terminate  in  the  outer  border. 

Action.  The  external  fibres  can  contract  the  rectum,  while  the 
internal  act  only  on  the  anus.  This  muscle  is  peculiar  in  being  con- 
tracted in  its  quiescent  state,  the  stimulus  to  that  condition  beino- 
the  pressure  from  above.  & 

Internal  Sphincter,  consists  of  a pale  fasciculus  of  muscular 
fibqps,  surrounding  the  extremity  of  the  rectum  for  about  an  inch  in 
depth;  attached  anteriorly  to  the  central  tendinous  point  of  the 
perinseum,  arid  posteriorly,  to  the  ano-coccygeal  ligament,  by  a loop  of 
areolar  tissue.  It  lies  above  and  internal  to  the  superficial  sphincter 
and  appears  to  be  merely  a thickened  portion  of  the  annular  fibres 
of  the  rectum.  Its  use  is  similar  to  that  of  the  external  sphincter  • 
and  both  appertain  to  the  mixed  class  of  muscles. 

The  fat,  and  areolar  tissue,  should  now  be  carefully  removed  on 
each  side  of  the  rectum,  and  a deep  cavity,  the  ischio-rectal  fossa, 
will  be  exposed,  of  a triangular  shape,  with  the  apex  above,  and  the 
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base  inferiorly ; it  is  bounded  externally,  by  the  obturator  fascia, 
obturator  internus  muscle,  and  tuber  isehii ; internally,  by  the  rec- 
tum, and  levator  ani ; anteriorly,  by  the  transversus  perimci,  and  pos- 
terior layer  of  the  triangular  ligament;  and  posteriorly,  by  the  great 
sacro-sciatic  ligament,  overlapped  by  the  glutoeus  maximus.  The  base 
is  formed  by  the  integument,  and  fascia;  and  the  apex,  at  the  oiigin 
of  the  levator  ani,  presents  a dense,  curved  line,  at  the  point  wheie 
the  obturator  fascia  from  the  outside,  and  the  anal  or  ischio-rectal 
from  the  inside,  unite.  This  space  measures  from  side  to  side  one 
inch,  and  in  the  antero-posterior  direction,  as  well  as  in  depth,  about 
two;  it  contains  a quantity  of  fat,  the  external  hamorrhoidal  vessels 
and  nerves,  and  in  the  outer  wall  lies  the  pudic  artery , only  s^Pd 
rated  from  the  space,  by  a thin  layer  of  the  obturator  fascia.  I he 
object  of  the  space  is,  to  allow  of  distention  of  the  rectum,  and  to 
permit  that  facility  of  movement  for  which  it  is  so  remarkable. 
Under  particular  circumstances,  the  large  quantity  of  fat,  together 
with  its  low  organization,  predisposes  to  the  extensive  diffusion  ot 
matter,  and  the  mobility  of  one  wall  of  the  abscess,  when  once  fu  y 
formed,  with  the  unyielding  nature  of  the  other,  as  certainly  favours 

the  formation  of  fistula.  . , 

External  Hemorrhoidal  Arteries,  are  two  in  number  on  each 
side,  arising  from  the  internal  pudic,  as  it  lies  in  the  triangular  space 
internal  to  the  tuber  isehii ; they  pierce  the  obturator  fascia,  the 
anterior  sending  branches  forwards  to  the  tranversus  pennau  and 
then  reaching  the  rectum,  they  form  a circle  of  anastomosing  branch 
on  its  surface.  The  veins  which  accompany  those  arteries,  termina 
in  the  pudic  ; and  the  nerves,  are  also  branches  of  the  pudic  trunk. 

By  now  removing  the  erector  penis,  accelerator  unme  and  the 
transversus  perinafi,  with  the  long  perinaal  artery,  and  the  crus 
penis  of  one  side,  the  triangular  ligament  will  be  e^ose  ‘ . , 

Triangular  Ligament,  shaped  as  its  name  implies,  P 
space  between  the  diverging  rami  of  tire  ischium,  andpnbm^d  » 
about  one  inch  and  three  quarters  in  len0  i , 1 s si  , 

to  the  rami  of  the  pubis,  and  ischium,  extending  down  ml teethe 
tuberosities  of  the  latter  bone;  and  the  apex,  which , cones^i ids 

superiorly,  to  the  snbpubic  ligament,  divides  into  two  Uyeia  o, 

which  one  passes  upwards  on  the  posterior  surface  of 
To  become  continuous  with  the  lower  edge 

meats  of  the  bladder,  and  the  other  is  pntoged ™ jhedorsal  v« 
of  the  penis  ; the  base,  strictly  speaking,  »5  d*db“’i 

^ the WW 
’with  the  obtu. 
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rator  fascia,  and  falciform  process  of  the  great  sciatic  ligament ; the 
anterior  margin  of  the  base,  gives  attachment  to  the  proper  perinasal 
fascia ; while  the  posterior,  passes  backwards  on  the  perimeal  aspect 
of  the  levator  ani,  and  is  there  continuous  with  a thin  expansion 
from  the  obturator  fascia;  some  bands  being  also  prolonged  into  the 
ischio-rectal  fossae,  to  separate  and  support  the  fatty  tissue  in  that 
region.  One  inch  below  the  symphysis  pubis,  the  triangular  liga- 
ment is  pierced  for  the  exit  of  the  membranous  portion  of  the  ure- 
thra, and  as  it  passes  through  it,  a process  from  the  posterior  surface 
is  prolonged  backwards,  on  the  intrapelvic  portion  of  the  mem- 
branous division,  and  continued  backwards  on  the  under  surface  of 
the  prostate  gland,  to  form  a part  of  its  capsule,  afterwards  becoming 
incorporated  with  the  recto-vesical  fascia  of  Tyrrell;  from  the  ante” 
rior  surface,  another  process  passes  forwards,  on  the  bulb,  and  spongy 
portion  of  the  urethra,  giving  to  the  canal  that  smooth  and  glistening 
aspect,  which  it  presents  when  the  accelerator  u rinse  is  removed.  But 
in  addition  to  the  urethral  opening  alluded  to,  there  are  also  three 
arterial  perforations  on  each  side,  which  from  without  inwards,  lie 
in  the  following  order  one  for  the  internal  pudic  artery  ; another 
tor  the  long  perinaeal ; and  a third  for  the  transverse  perinsei.  A 
tubular  opening  also  exists  at  the  apex,  for  the  dorsal  vein  of  the 
penis ; and  on  either  side  of  it,  smaller  ones  for  the  dorsal  nerves 
which  are  branches  of  the  pudic.  The  anterior  surface  of  the 
triangular  ligament,  is  covered  by  the  crura,  and  erectores  penis 
transversalis  perinsei,  and  acceleratores  urinse  muscles,  the  long  peri- 
na'iil  artery,  and  nerve,  and  the  bulb,  and  spongy  structure  of  the 
urethra,  which  lie  on  it  for  about  an  inch  and  a quarter ; while 
the  posterior,  corresponds  to  the  anterior  face  of  the  bladder,  pro- 
state gland,  membranous  portion  of  the  urethra,  levatores  ani,  curve 
of  the  lectum,  and  dorsal  nerve  of  the  penis. 

• iIn  outline  which  we  have  given  above,  we  have  con- 

sidered the  ligament  as  single,  but  it  actually  consists  of  two  layers 
perfec  y distinct  from  each  other ; called  the  anterior,  and  posterior  • 
vhen  the  former  is  removed,  the  following  parts  will  be  observed 
to  he  between  them  :-l.  Cowper’s  ante-prostatic  glands ; 2.  Wilson’s 
and  Guthrie’s  muscles  ; 3.  Pudic  artery  ; 4.  Artery  of  the  bulb  5 
Membranous  portion  of  the  urethra.  ’ ' 

(JowFER’s  Glands.  — Two  small  ovoid  tubular  bodies  lyine  on 
either  side,  and  below  the  membranous  portion  of  the  urethra  • thev 

ZT7Zm  ed  bfa  from  the  tZX  S- 

“ f,  and  are  very  variable  in  size,  being  sometimes  as  small  as  an 

oidmary  pea,  or  again,  as  large  as  a kidney-bean.  From  the  superior 
f ’ a duct  emerges,  that  passes  upwards  and  forwards  for  about 
mch.  gro„v„g  the  bulb,  and  thee  opens  obliqne^  tato 
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portion  of  the  urethra.  These  glands  consist  of  a single  duct,  to 
which  the  secondary  tubes  are  attached,  the  latter  being  o ie  same 
diameter  throughout,  and  presenting  a long,  slender,  looked,  ,m ^^  con- 
voluted appearance ; but  they  are  never  arborescent,  or  minutely 

divided  in  their  character.  , 

Relations. — Anteriorly,  and  posteriorly,  they  correspond  to  the 
triangular  ligament ; below  to  the  transverse  pennaeal  muscle  , an 
above,  to  the  artery  of  the  bulb,  from  which  their  vascular  supply  a 
derived  ; they  secrete  a fluid,  which  is  probably  mixed  with  the 
seminal  secretion,  during  its  discharge,  but  the  variations  m eir 
magnitude,  seems  to  imply,  that  their  function  is  unimpor an 
Wilson’s  Muscles.— Are  two  bands,  that  arise  fiom 

edrre  of  the  symphysis  pubis,  and  terminating  m tendons  that  sur- 
round the  urethra,  are  inserted  into  the  central  tendinous  point 
of  the  perimeum.  Mr.  Guthrie  believes,  that  the  existence  o 
muscular  bauds  is  uuusual,  and  consider,  the 

be  the  following — he  states  that  a half-circle  of  tendon  «*£££ 
and  a similar  one,  below  the  membranous  portion  of  the  nrettn 
and  from  the  sides  of  the  circle  thus  formed  ar.ses  a “ ^ 

on  each  side,  sometimes  bifid,  which  passmg  outwards  *d 

into  the  ranins  of  the  ischium,  where  it  joins  the  pub  . 

seen  Wilson's  muscles  frequently,  and  always  found  ton  « ^ary 
considerably  in  size  ; the  same  remark  is  equally  applicable  to 

those  of  Guthrie  ; but  the  student  should  at the  ^“^L^ould 
mind,  that  instances  will  occur,  and  more  repeatedly  than ^ ^ 
be  led  to  expect  from  books,  where  not  a vestige  of  muscular  struct 
can  be  detected,  no  matter  how  carefully  the  dissection  may  be  con 

ducted.  It  is  strange  that  Mr.  Harrison  fibres 

structures,  when  they  do  exist,  as  being  a part  of  the  antenoi 
Mthflevatlr  ani,  and  that  he  should  have  overlooked  the  fact  tha 
they  are  separated  from  that  muscle,  by  the  posterior  aye 
Sian  ligament;  for  in  all  the  ESSC 

eeen  that  what  we  have  stated  ab< eve  n tnctly  cone . ^ 

At®  patently  It  is  only  fair 

to  add,  that  they  were  first  described  by  Santorini. 
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Use. — To  compress  the  urethra,  or  by  tonic  contraction  induce 
spasmodic  stricture,  and  consequent  retention  of  urine. 

For  the  description  of  the  internal  pudic  artery,  vein,  and  nerve, 
with  the  branches  given  off  by  each  in  this  region,  we  must  refer  the 
student  to  the  sections  devoted  to  their  consideration.  In  order  to 
examine  the  levator  ani,  the  posterior  layer  of  the  triangular  ligament 
should  be  removed,  the  rectum  drawn  downwards  and  backwards, 
the  thin  layer  of  fascia  which  covers  and  adheres  to  the  perinseal 
surface  of  the  muscle  should  be  dissected  off,  and  when  a lateral 
section  of  the  pelvis  is  made  hereafter,  its  pelvic  aspect  can  be  more 
fully  examined. 

Levator,  Ani,  a flat,  thin,  fleshy  expansion  of  muscular  fibre, 
deeper  behind  than  before,  occupying  the  inferior  outlet  of  the 
pelvic  cavity;  arises  from  the  posterior  surface  of  the  symphysis 
pubis,  inferior  and  external  to  the  anterior  true  ligaments  of  the 
bladder ; and  from  an  arched  tendinous  band  formed  by  the  split- 
ting of  the  pelvic  fascia,  extending  from  the  pubis  to  the  spine  of  the 
ischium,  as  well  as  from  that  bony  point  itself ; the  fibres  are  divided 
into  four  portions, — namely,  prostatic,  anal,  prsecoccygeal,  and  coccy- 
geal; of  these,  the  first  form  a flat  band,  the  anterior  fibres  of  which 
are  inserted  into  the  dorsum  of  the  prostatic  capsule,  while  the 
posterior,  which  are  longer,  pass  round  the  gland,  and  are  attached 
into  the  central  tendinous  point  of  the  perineum;  the  anal  fibres,  are 
divisible  into  an  anterior,  and  posterior  set,  the  former  passing  down- 
wards and  inwards,  separated  from  the  side  and  inferior  fundus 
of  the  bladder  by  the  recto-vasical  fascia;  and  the  posterior,  down- 
wards and  backwards,  inferior  and  posterior  to  the  rectum;  both  sets 
ultimately  encircling  the  intestine,  and  becoming  united  with  the 
internal  sphincter,  from  which  the  fibres  cannot  be  distinguished ; 
the  prsecoccygeal  portion  passes  downwards  and  inwards,  and  is 
inserted  into  the  ano-coccygeal  ligament ; and,  finally,  the  coccygeal 
fibres  run  backwards  and  inwards,  to  be  attached  to  the  side,  and 
forepart  of  the  coccyx. 


t Relations  and  Structural  Anatomy. — There  is  extreme  variability 
m the  thickness  and  density  of  this  muscle,  in  different  subjects,— as 
in  some,  it  is  weak  and  thin,  with  wide  intervals  separating  its  fasci- 
culi; while  in  others,  it  is  strong  and  red;  but  the  division  into 
bands  of  unequal  widths,  is  a character  always  present,  which  renders 
its  structure  not  unlike  that  of  the  diaphragm ; the  prostatic  fibres  are 
weak,  as  well  as  the  coccygeal ; but  the  anal,  and  the  prsecoccygeal, 
are  much  stronger;  and  it  is  not  infrequent,  to  find  the  prostatic 
exhibiting  a number  of  separate  bands,  wholly  unconnected  with  the 
anal  fibres.  In  the  male,  there  are  two  openings  in  this  muscular 
plane ; one  which  is  somewhat  elliptical  in  shape,  but  wider  below 
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than  above,  with  edges  well  defined  and  abrupt,  permitting  the 
passage  of  the  apex  of  the  prostate  ; the  other,  more  posteriorly, 
on  a plane  inferior  to  the  last,  and  funnel-shaped,  prolonged  on  the 
rectum,  and  impossible  to  define ; its  circular  orifice  allow  ing  t le 
rectum  to  pass  to  the  anus.  The  superior  edge  of  the  muscle  is 
crescentic,  with  the  concavity  looking  upwards  and  backwards;  and 
here  the  pelvic  fascia  splitting  into  an  internal  or  vesical,  and  an  ex- 
ternal or  obturator  layer,  through  this  medium  only,  the  levator  am 
is  attached  to  the  brim  of  the  pelvis,  but  it  is  incorrect  to  say  that  the 
muscle  itself  is  connected  to  the  bone.  By  its  pelvic  sui  ace,  1 cor 
responds  to  the  anterior  true  ligaments  of  the  bladder,  am  pi  os  a e 
gland,  to  the  vesical  fascia,  and  recto-vesical  layer,  which  separates 
it  from  the  inferior  fundus  of  the  bladder,  to  the  vesicuke  seminales, 
vasa  deferentia,  rectum,  and  a quantity  of  lax  areolar  tissue;  and  y 
its  perimcal,  to  the  triangular  ligament,  superficial  sphincter,  the 
reflected  base  of  the  triangular  ligament,  the  fat  which  occupie 
the  ischio-rectal  fossa,  and  the  external  haemorrhoidal  arteries,  an 
veins ; while  the  coccygeal  fibres  have,  to  their  posterior  and  external 
surface,  the  coccygeus  muscle.  A special  branch  of  the  sacral  plexu 
supplies  each  muscle,  the  arteries  being  derivedfrom  thehaemorrhoida 

Action. — To  fill  up  the  outlet  of  the  pelvis,  to  support  its  content  , 
to  assist  in  closing  the  rectum,  and  afterwards  m elevating  it,  alter 
it  has  been  depressed  by  the  action  of  the  abdominal  muscles  “ 
defecation  ; also  to  constrict,  and  raise  the  vaginal  orifice,  w it 
surrounds  in  the  female;  to  raise  the  prostate  and . 
during  micturition,  and  to  force  the  seminal  secretion  into  the  bul 

of  the  urethra.  , , . . 

Coccyges,  or  Ischio-coccyg,eus,  externa\andfpost7.°,^Dilie 
levator  ani,  arises  tendinous  from  the  internal  surface  of  the  spme 
of  the  ischium;  and,  passing  backwards  and  inwards,  13^®erted 
broad  and  tendinous  into  the  side  of  the  coccyx,  and  extremity  of 

th6iil™.-It  corresponds,  by  its  internal  and  anterior  surface, 
to  the  levator  ani ; and  externally  and  posteriorly,  to  the  lesser  sacro- 

draw  the  coecyn  forwards  and  downwards,  and  thus 

n reserve  the  position  of  the  rectum,  uterus,  and  vagina. 

pENIS This  organ,  in  its  collapsed  condition,  is  cylmdrica  > 

when  distended,  prismatic;  the  margins  being  formed  betowby  the 
urethra  and  on  each  side  and  above  by  the  ciura.  - 8 

principal  bulk  of  the  organ  is  formed  by  the  crura,  corpora  «mm> £ 
Tod  corpus  spongiosum  urethras,  there  ore  also  several  super* a up 
vestments,  which  require  individual  description  ; these  we  will  P™ 
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eeed  to  examine  in  the  order  in  which  they  present  themselves,  from 
superficial  to  deep. 

Integument. — Fine  and  delicate,  of  a brownish  colour,  especially 
on  the  inferior  surface,  and  very  moveable  ; tracing  this  invest- 
ment forwards  to  the  corona  glandis,  it  becomes  free,  and  forms  the 
prepuce,  by  a replication  or  folding  on  itself  ; but,  at  the  corona,  it 
adheres  very  intimately  to  the  subjacent  structures,  on  account  of 
its  prolongations  into  a series  of  follicles  (glandulse  Tysoni,  or  odori- 
ferie),  which  surround  it  and  secrete  a viscid  semifluid  matter,  the 
precise  use  of  which  is  not  well  understood ; while  beneath  the 
glans,  it  forms  a fold  continuous  posteriorly  with  the  prepuce,  and 
in  front  with  the  inferior  angle  of  the  urethral  orifice,  known  as 
frsenum-prseputiale,”  its  use  appearing  to  be,  to  connect  the  prepuce 
with  the  glans  penis  during  erection  of  the  organ  ; and  also  to  curve 
the  orifice  of  the  urethra  downwards,  in  order  to  direct  the  seminal 
fluid  backwards,  towards  the  os  uteri.  On  the  glans  itself,  the  skin 
exhibits  the  appearance  of  a mucous  membrane,  and  really  does  be- 
come directly  continuous  with  it  a little  within  the  urethral  orifice, 
but  still  on  the  part  alluded  to,  it  is  nothing  more  than  the  integu- 
mentary covering,  greatly  modified,  no  doubt,  as  shown  by  its  more 
exalted  sensibility,  and  increased  vascularity. 

Darios,  lies  directly  beneath  the  skin,  and  is  similar  to  that  of  the 
scrotum,  with  which  it  is  continuous  below,  but  it  is  finer,  paler,  and 
more  lax  in  its  character,  and  completely  invests  the  entire  organ. 

Superficial  Fascia,  is  abundant  in  all  parts  of  the  organ,  and  par- 
ticularly so  between  the  layers  of  the  prepuce,  its  extreme  laxity 
accounting  for  the  facility  with  which  serous  infiltration  may  here 
occur;  but  at  the  corona  glandis,  and  on  the  glans,  and  frsenum.  it  is 

I^?ie  C enS?  ’ anC^  *n  ^a^er  situation  its  character  is  dis- 
t.nctly  fibrous,  the  fibrils  being  of  unequal  diameters,  and  often 

ThiJ C<hh’  -h,e  yell°W  fi'brOUS  elenieut  Predominating. 
This  tissue  is  however  thick,  and  often  lamellated,  at  the  root  of  the 

Cwheiw  13  COntmued  from  tbe  Pubis,  as  its  false  suspensory 
gament  , but  more  anteriorly,  it  ceases  to  form  lamime,  and 
becomes  weak  and  reticular,  but  never  adipose,  as  on  the  abtan 

mmediately  beneath  the  superficial,  a deeper  layer  is  found  derived 

rinT£8fr  a’ thiD’  buUt  Str°^  -d  ^orotic  in  hs  textui^ 

S r016  ^ ^ eXtendiuS  bey°Pd  corona,  noi’ 

those  fasciae  3^  * *7  mt0  the  d“  connection  with 

nose  fasciae,  the  following  parts  may  be  seen  r-superiorly  the  dorsal 

domaf  neryT^^nd^nf^^6"!68  ti  lfl^eradT: > cutaneous  bmnd.es  of  the 
each  of  which  will  ^fenorl[’ the  longperinaal,  and  pudendal  nerves, 
TnZ  b f°Und  deacnbed  under  their  proper  systems 

T“‘  SmPm°™  r^T-Tbia  fibrous  layer, 
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and  triangular  in  shape,  is  attached  posteriorly  to  the  symphysis 
-pubis  where  it  is  continuous  with  the  decussating  fibres  of  theexte  - 
S lTque  tendon;  anteriorly,  and  superiorly,  it  is  free  and  round; 
while  interiorly,  and  posteriorly,  it  divides  and  expands,  to  invest  the 
• dense  unyielding  eovering.  which  on  the .dorsum . «»>• 
to  enclose  the  dorsal  vein,  artery,  and  nerve  between  its  layer* 
Occasionally  there  may  exist  in  this  situation  ^toMbed^th 
late  Dr  Houston,  a thin  fiat  band  of  muscular  fibre,  which  arising 
from  the  rami  of  the  pubis,  and  ischium,  and  passing  upwards  an  1 
nwards  SL  in  a common  tendon  with  its  fellow  over  the  dorsa 
veTn  o?  the  penis,  so  as  to  compress  it ; but,  although  thui ; 

35«SS3^a= 

SS  rluntd  S’thl ; but  whilethe 
dorsum  rf  thbe  pei!  by'the  expansion  S°ttd 


ret  ™ of  Tenons  Wood,  thus  causing  ere«£Tof  the  organ. 


to  the  symphysis  to  the  coiona  g an  ^ immediately  external 

the  dorsal  vein  lying  m the  middle,  tee  ^ order 

to  the  vein,  and  the  nerve  again  external  to  i^e  mto^,  ^ ^ 

being,  from  enthont  tawsredsone^  ^ ^ Viatioll’of  each  of 

Whic'h' trZs'uefer  £ student  to  the  nnavons  and  vuscutan  sys- 

" Cnuna,  and  Conrona C_  *£$*££££ 

S' “iscnlar  texture  ^ <£  — “ 

the  ascending  ramus  of  ’as  L as  the  subpnbie  ligament, 

the  descending  ramus  of  t P > uame  of  corpora  cavernosa  ; 
where  both  unite,  and  um  h the  corona, 

penis,  continue  their  course  forwards,  tul'l  ^ ^ oM<pdyi 

where  they  p^entntrenarfnW.  support  the 

from  above  and  behino,  continued  between  them, 

glann,  the  hbrens^^  * " “““"^reveredby  Ure 


Relations. 


ous  tunic  being  stall  continues 

-In  the  perineum  the  crura  are  covered  b>  the  ■ Ki  , 
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layers  of  fascia,  erectores  penis,  and  anterior  fibres  of  the  acceleratores 
urinse.  Each  lies  on  the  bone,  and  termination  of  the  pudic  artery  ; 
while  in  the  penis,  they  have  the  common  coverings  of  that  organ, 
and  are  compressed  towards  each  other,  so  that  each  wants  one-fourth 
internally  of  being  a perfect  cylinder.  In  the  groove  beneath,  which 
is  the  deeper  of  the  two,  is  placed  the  corpus  spongiosum  urethra:, 
and  in  that  on  the  dorsum,  as  already  remarked,  the  dorsal  vein 
with  the  artery,  and  nerve  external  to  it;  hence  the  appearance 
of  a section  of  the  organ,  is  not  inaptly  compared,  by  a celebrated 
Fiench  authority,  to  that  of  a double-barrelled  gun. 

Structure  of  the  Corpora  Cavernom.—Yi  a transverse  section  is  made 
of  the  penis,  it  will  be  seen  that  a dense  tunic  of  fibrous  tissue, 
stronger  interiorly  and  externally,  than  superiorly  and  internally’ 
surrounds  the  internal  vascular  structure,  the  fibres  composing  it 
being  principally  longitudinal,  and  sometimes  presenting  a reddish 
tinge  m the  neighbourhood  of  the  pubis  ; and  if  a stream  of  water 
be  allowed  to  play  on  the  section,  and  its  margins  are  held  apart 
numerous  glistening  fibres  (trabeculae)  will  be  seen  to  radiate  from 
the  inferior  and  internal  wall,  to  be  ultimately  attached  to  all  points 
of  the  internal  surface  of  the  cylinder,  in  order  to  limit  distention. 

y making  a second  cut  with  a pair  of  scissors,  on  one  side  of  the 
middle  me  longitudinally,  and  washing  the  part  so  as  to  remove  the 
blood,  the  following  structure  will  be  observed 
Septum  Pectin iforme.  Forms  a vertical  imperfect  partition  be- 
tween the  corpora  cavernosa,  extending  from  the  pubis  to  the  ex- 
tremity of  those  bodies  ; it  consists  of  bands,  with  intervals  between 
them,  more  or  less  large,  but  not  of  equal  size.  Those  bands,  always 
moie  complete  behind  than  before,  and  thicker  above  than  below 
take  an  oblique  direction,  from  above,  downwards  and  forwards  • 

; dbycaieful  manipulation  we  have  been  able  to  demonstrate,  that 
s septum  is  double,  each  corpus  cavernosum  contributing  the 
bands  for  the  formation  of  its  own  side  : its  especial  use  beiim  to 
prevent  over-distention  of  those  bodies,  as  well  as  to  allow 
communication  between  the  cavernous  structure  of  opposite  sides 
Questionable  Muscular  Fibres.  — Professor  Millie..  1 
bund.es  of  pale  red  fibres  between  the 

connected  by  cross  filaments,  but  at  the  same  time?  he  observes  SS 
hen  examined  microscopically  they  do  not  present  any  resemble  me 
nor  did  galvanism  excite  their  eoLrtcHon  b,  I 

behoves  that  muscular  fibres  l IstSt^ 
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are  attached  to  the  trabeculae,  and  passing  from  thence  to  the  walls 
of  the  veins  may  tend  to  dilate  them,  and  thus  cause  erection 
irchiv  1838,  p.  182 ).  The  crura  are  supplied  with  nerves  fi  om 
soles-fromthe  hypogastric  plexus  of  the  sympathy  an^o 
from  the  internal  pudic ; these  ramify  in  the  vascular  neUv  ork  (Muller, 
ut  supra),  and  Gunther  has  observed,  that  when  these  nerves  were 
divided  erection  was  prevented  in  the  horse ; but  his  expmm 
only  applied  to  the  internal  pudic  branches.  (Meckel  s Archiv.  lb.  , 

P‘  Vessels  of  the  Corpora  CAVERNOSA.-The  artery  arises  from  the 
internal  pudic,  as  that  vessel  lies  on  the  bone.  It  enters  the  crus  ob- 
liquely and  running  on  the  side  of  the  septum  pectimforme, frequently 
communicates  with  its  fellow.  At  the 
iiosum  it  pierces  the  fibrous  tame,  and  enters  the 

by  man,  anatomists,  but  distinctly  evident  in  a weB-injected  subject 
and  ita  branches  are  thus  described  by  Muller.  “ The  arteries  of  the 
corpora  cavernosa  have  two  sets  of  branches  : one  set  me 1 the  idt.ma e 
minuscules  which  terminate  in  the  minute  radicles  of  the  veins, 
(“1st toed for  the  nutrition  of  the  part ; the  other  set  come  off 
torn  the  side  of  the  arteries,  and  consist  of  short  tendnl-like  blanches 
terminatine  abruptly  by  rounded,  apparently  closed,  extremities, 
turned  back  somewhat  on  themselves  These  art isomet, .mgle; 
sometimes  several  arise  by  one  stem,  forming  a tuft , I have 
rtmm  ‘ arterioe  helicinse.’  They  project  into  the  venous  cells,  and 
S^unt  pr^ally  in  the  posterior  part  of  the^orpo 
and  spongiosum  urethras.” — ( Muller,  by  Bay  y,  p.  ) , 

l&ur  their  blood  into  the 

mmmm. 

rently  curved  termination.  Lhevunso  certam  deep 

— 

venous  cells,  and  many  cau^ug‘]™  M beell  attributed  to  the  influence 
condition  of  those  parts.  (Muller)  • to  the  active  dilatation 

of  the  helicine  arterial  ; to  muscular  dilatation  of 

rr'f  t 3=  UodVand  Bowman) ; and  more  re«ntly 
to  specific  nervous  action. 
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The  Corpus  Spongiosum  Urethrae,  is  that  part  of  the  urinary 
canal  which  commences  at  the  bulb,  and  terminates  at  the  glans 
penis.  The  bulb,  which  is  sensibly  dilated,  is  covered  by  the  acceler- 
ator urinse,  and  an  expansion  from  the  anterior  layer  of  the  triangular 
ligament,  which  connects  it  to^he  surface  of  that  plane  of  fibrous 
membrane,  as  high  as  the  symphysis  pubis.  It  has  been  already  stated 
that  the  corpus  spongiosum  lies  in  a groove,  between  the  two  corpora 
cavernosa ; but  when  the  integuments,  and  fascia  have  been  removed, 
it  still  is  covered  by  a proper  investing  fascia,  which  seems  to  be  a 
continuation  of  the  true  suspensory  ligament,  and  which  splits  on 
each  side  to  enclose  it,  the  deep  layer  connecting  it  to  the  fibrous 
corpus  cavernosum,  to  which  it  adheres  most  intimately.  If  this 
fascia  is  now  traced  forwards,  it  will  be  observed  to  expand  on  the 
corona,  and  glans  penis,  which  it  covers,  thus  serving  both  to  main- 
tain the  connexion  between  the  corpora  cavernosa,  and  glans,  and 
also  preventing  over-distention  of  the  latter.  The  figure  of  the  glans 
penis  when  dissected  from  the  crura,  is  capitate  like  a mushroom, 
and  consists  of  the  corpus  spongiosum,  which  is  expanded  superiorly 
and  laterally  to  complete  it,  the  investing  skin  and  urethral  faseite 
connecting  it  to  the  corpora  cavernosa,  together  with  the  terminal 
branches  of  the  arteries  of  that  structure. 

Structure.— A vascular  network  similar  to  that  of  the  cavernous 
bodies,  investing  the  canal  of  the  urethra  with  an  expanded  layer  of 
variable  thickness.  On  its  superficial  surface,  some  reddish  longitu- 
dinal fibres  are  seen,  believed  by  Home,  Wilson,  Hunter,  and  Valen- 
tin, to  be  muscular ; this  opinion  has  been  latterly  corroborated  by 
Handcock,  and  Kolliker,  and  is  still  further  supported  by  certain 
pathological  conditions  which  it  would  be  impossible  to  explain 
satisfactorily  without  admitting  the  fact  of  its  muscularity. 

Development  of  the  Penis.— This  organ  appears  about  the  sixth 
week,  as  a small  papilla  in  the  front  of  the  anus,  and  as  it  advances 
forwards,  exhibits  interiorly  a canalicular  depression.  At  the  second 
month,  two  prominent  folds,  the  rudiments  of  the  future  scrotum 
in  the  male  ; or  of  the  labia,  in  the  female,  appear  at  either  side  • in 
the  fourth  month  the  canalicular  cleft  is  closed,  and  becomes ’the 
urethra  ; and  lastly,  the  lateral  folds  coalesce  in  the  middle  of  the 
fifth  month,  constituting  the  raphe  of  the  scrotum  ; but  still  the 
corpora  cavernosa  do  not  attain  their  full  degree  of  development, 
until  the  period  of  puberty  has  arrived. 


THE  BLADDER  AND  ITS  APPENDAGES. 

To  examine  the  urinary  bladder,  the  student  should  make  a lateral 
section  of  the  pelvis,  by  sawing  through  the  pubis,  half-an-inch  to 
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the  right  side  of  the  symphysis  ; he  should  then  separate  the  several  | 
connections  of  the  bladder  on  the  same  side,  and  pressing  the  organ 
towards  the  left,  saw  through  the  sacrum,  on  a line  with  the  pubic  I 
section;  the  rectum  may  now  be  filled  with  hair  or  tow,  and  t ie 
bladder  inflated  from  the  urethra,  wliich  should  afterwards  be  secured 
with  a ligature.  The  bladder  in  foetal  life  is  situated  m the  abdo-  < 
men ; but  as  the  pelvis  becomes  expanded  in  the  infant,  ^gradually 
sinks  to  the  lower  part  of  the  hypogastric  region,  and  with  its  still 
further  expansion,  falls  into  the  cavity  of  the  true  pelvis,  where  it  is 
found  in  the  adult.  In  the  foetus,  it  is  cylindrical  m its  outline,  in 
the  infant  pyramidal,  with  the  base  above,  and  apex  interiorly  at 
the  neck,  which  at  that  period  is  the  most  dependent  portion  o he  | 

viscus;  but  in  the  adult,  in  consequence  o£  the  development  of  t ^ I 

inferior  fundus,  the  figure  is  not  only  reversed  but  the  bas  fond 
becomes  the  most  dependent  part;  although  the  cervix  can  still  be  | 
brought  to  that  position  by  a slight  inclination  of  the  body  forwards^  j 
In  the  empty  state,  the  organ  is  triangular,  with  the  base  ^nory  | 
corresponding  to  the  openings  of  the  ureters,  and  apex  supenoi  y I 
the  point  of  attachment  of  the  urachus  ; but  when  m a condition  1 
ordinary  plenitude,  its  figure  is  ovoid,  with  the  broader  portion  lest  I 
ina  on  and  closely  applied  to  the  anterior  face  of  the  rectum.  Shoul 

the  organ,  however,  become  over-dirtended  by  accumulated  contents  I 

‘wiujtoitricture  o’r  auy  other  cause  of  this  nature  its  aMommri  I 
nortion  placed  among  the  yielding  viscera,  expands  much  moie  than 
the  pelvic  and  hence  it  is  larger  superiorly  and  also  inclined  forwards,  j 
Its  axis  likewise,  varies  according  to  the  period  of  life;  01  w e 1 j 
Stus  »<l  Want,  it  is  vertical  j in  the  adult,  it  i,  obl.que,  reprv- 1 
euted  by  “hue  pacing  from  uridway  between  the  umUUcu.  ajd 
pubis,  toV  base  of  the  coccyx,  this  alteration  u nr  s direct, ion  dm 
..ending  in  a great  measure  on  the  altered  axis  of  the  tine  peh  J 
This  membranous  reservoir  is  retained  m situ,  by  the  piessur  ■ 

CalFlsDeS^TS10or;  B^DDm-The  lateral,  are  folds  of  peril- 
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ureter  anteriorly,  and  the  obliterated  hypogastric  artery  posteriorly. 
The  superior,  is  a single  fold  of  peritonaeum,  with  which  three  liga- 
mentous cords  are  connected,  namely,  the  urachus  in  the  middle,  and 
the  obliterated  hypogastric  arteries,  on  either  side ; but  all  uniting  the 
bladder  to  the  rectus  abdominis,  and  umbilicus.  When  those  processes 
have  been  torn  from  their  attachments,  a fascial  structure  is  still 
observed  to  afford  fixity  to  the  organ,  forming  what  has  been  termed 
the  true  ligaments,  and  in  order  to  understand  fully  their  formation, 
it  will  be  necessary  to  examine  in  detail  the  fasciae  connected  with 
this  region. 


TRUE  LIGAMENTS  OE  THE  BLADDER. 

The  fascia  iliaca,  on  leaving  the  brim  of  thepelvis,  passes  downwards 
over  the  iliacus  internus,  receiving  at  the  pectineal  line  the  name 
of  pelvic,  and  as  such  descends  into  the  cavity  of  the  true  pelvis,  until 
it  reaches  the  margin  of  the  levator  ani ; here  it  splits  into  two  layers 
— the  external  or  obturator,  which  passing  external  to  the  levator 
ani,  covers  and  adheres  to  the  obturator  internus,  and  is  attached  to 
the  descending  ramus  of  the  pubis,  and  ascending  of  the  ischium,  as 
well  as  to  the  falciform  process  of  the  great  sacrosciatic  ligament, 
where  both  in  conjunction  form  the  canal  for  the  pudic  artery ; 
arriving  at  the  great  sacro-sciatic  notch,  the  fascia  appears  to  form  a 
kind  of  lunated  margin ; but  such  is  not  really  the  case,  as  tubular 
prolongations  are  sent  on  each  of  the  parts  which  escape  by  that 
opening.  From  the  point  alluded  to  above,  a thin  layer  is  also 
continued  inwards,  to  cover  the  pyriformis,  and  the  sacral  plexus, 
separating  both  from  the  internal  iliac  artery,  and  its  branches; 
another  known  as  the  anal,  or  ischio-rectal  layer,  is  lik  ewise,  pro- 
longed on  the  perinaeal  surface  of  the  levator  ani,  and  this  becomes 
continuous  writh  the  posterior  layer  of  the  base  of  the  triangular 
ligament. 

I he  second  layer,  given  off  at  the  edge  of  the  levator  ani,  and 
called  the  vesical,  passes  downwards  and  inwards  on  the  pelvic 
surface  of  that  muscle,  to  which  it  most  intimately  adheres,  and  is 
attached  in  front  to  the  back  part  of  the  symphysis  pubis,  from 
which  it  sweeps  backwards,  over  the  upper  surface  of  the  prostate 
gland,  to  the  neck  of  the  bladder,  thus  forming  what  has  been  termed 
its  anterior  true  ligaments;  while  another  reflection  from  the  muscle 
itself  to  the  side  of  the  prostate,  and  from  thence  to  the  neck  of  the 

adder,  constitutes  the  lateral.  Still  it  must  not  be  supposed  that 
those  ligaments  are  separate  and  distinct  processes,  as,  strictly  speak- 
ing, they  are  nothing  more  than  thickened  portions  of  the  same 
tascia,  the  continuity  of  the  whole  being  completely  preserved  by 
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thinner  expansions  that  pass  between  one  and  the  other,  though  the 
difference  in  character  between  this  connecting  tissue,  and  the  liga- 
ments themselves,  is  sufficiently  obvious  to  entitle  the  latter  to  the 
name  that  has  been  conferred  upon  them.  At  a future  stage  of  ie 
dissection,  when  we  come  to  examine  into  the  anatomy  of  the  prostate, 
we  will  find  that  those  ligaments,  with  the  expansion  between  t em, 
form  at  least  three-fourths  of  the  capsule  of  tins  gland,  and  that 
the  remaining,  or  inferior  fourth,  is  constituted  by  the  posterior  layei 
of  the  triangular  ligament,  with  which  they  become  directly  com 
tinuous.  The  anterior  true  ligaments,  are  exceedingly  strong  an 
dense,  and  are  exposed  by  drawing  the  bladder  backwards  from  the 

pubis;  on  their  superior  aspect,  they  are  concave  and  smooth, and 

the  dorsal  vein  of  the  penis  runs  backwards  m a groove  between 
them  ; the  external  edge  of  each  is  united  with  the  lateral  ligament 
at  the  pubic  attachment,  while  the  lower  margin  receives  the  attach- 
ment of  the  posterior  layer  of  the  apex  of  the  triangular  ligament,  . 
and  the  superior,  the  fascia  transversalis ; postenorly  those  h^ments, 
both  anterior  and  lateral,  are  so  intimately  connected  with  the  longi- 
tudinal muscular  fibres  of  the  bladder,  that  some  authors  have  not 
hesitated  in  considering  them  to  be,  the  tendons  of  those  muscles. 

After  forming  the  ligaments  just  described,  the  vesical  fascia  con- 
tinues its  course  backwards  and  downwards,  still  on  the  internal 
surface  of  the  levator  ani,  until  it  reaches  the  rectum  ; here  it  splits 
into  two  layers,  one  of  which  passes  in  front  of,  and  the  other  behin 

that  viscusfboth  ultimately  becoming  contniuous  wffh^each  o h 

in  the  middle  line  ; but  the  anterior  layer,  or  that  which  lies 
tween  the  bladder  and  rectum,  again  divides  m order  to  form  a 
capsule  for  the  vesicular  seminales,  and  vasa  deferentia,  which  he 
between  those  viscera.  At  the  base  of  the  prostate  gland,  this  laye 

d"  buT^aZiX  it  »»  *££ 
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tents,  recto-vesical  cul  de  sac,  and  the  convolutions  of  the  ileum  and 
rectum  ; the  lateral,  to  the  lateral  true  and  false  ligaments,  levatores 
ani,  and  vasa  deferentia,  with  the  obliterated  hypogastric  arteries  ; 
the  superior,  to  the  superior  false  ligament,  hypogastric  arteries,  and 
urachus,  with  the  convolutions  of  the  small  intestines  when  in  the 
erect  position;  and  the  inferior,  to  the  recto-vesical  fascia,  rectum, 
vesicuke  seminales,  and  vasa  deferentia. 

The  coats  of  the  bladder  are  five  in  number,  and  are  known  as 
serous,  cellular,  muscular,  deep  cellular  or  submucous,  and  mucous, 
each  of  which  we  will  now  proceed  to  examine  in  order. 

Serous  Coat,  is  a partial  investment  only,  the  anterior  region  being 
wholly  uncovered,  while  the  posterior  is  altogether  covered  ; the 
lateral  receives  an  investment  as  far  forwards  as  the  vasa  deferentia, 
or  about  one-half ; the  superior,  as  far  as  the  urachus  and  obliterated 
hypogastric  arteries  ; and  the  inferior,  as  far  as  the  base  of  the  vesi- 
culse  seminales,  or  openings  of  the  ureters.  Thus,  about  the  posterior 
half  of  the  whole  organ,  is  invested  by  peritoneum  ; but  there  is  a 
greater  amount  covered  when  it  is  distended,  as  it  expands  between 
the  layers  of  the  false  ligaments,  extending  them  on  its  surface. 
This  serous  coat  is  but  loosely  attached  to  the  subjacent  tissue,  and 
in  the  collapsed  condition  of  the  bladder,  presents  many  transverse 
rugae,  particularly  posteriorly.  In  a surgical  point  of  view,  however, 
the  peculiar  arrangement  of  the  peritonaeum  to  the  bladder,  is  a 
matter  of  paramount  importance,  as  two  very  important  operations 
for  retention  of  urine — the  one  above  the  pubis,  and  the  other  through 
the  rectum— can  be  performed,  without  subjecting  it  to  injury  from 
the  trocar.  With  respect  to  the  first,  as  we  have  already  remarked, 
the  entire  of  the  anterior  surface  of  the  organ,  is  uncovered  by  serous 
membrane;  hence  it  naturally  follows,  that  according  to  the 
amount  of  distention,  so  will  be  the  consequent  ascent  of  this  un- 
covered portion  above  the  pubis,  presenting  a triangular  space, 
ounded  on  either  side,  by  the  obliterated  hypogastric  arteries, 
below,  by  the  crest  of  the  pubis,  and  the  inner  portion  of  Poupart’s 
ligament ; and  its  apex  extending  to  a distance,  generally  midway 
between  the  bone,  and  umbilicus.  In  the  position  just  described 
ample  room  is  afforded  for  the  operation,  and  the  only  risk  that  can 
e incurred  is,  that  the  point  of  the  instrument,  if  directed  too 
obliquely,  may  glide  downwards  along  the  anterior  wall  of  the 
bladder  into  the  cellular  space  between  it  and  the  symphysis,  and  so 
give  rise  to  dangerous  consequences.  With  respect  to  the  second 
space  uncovered  by  peritonaeum,  it  is  found  at  the  base  of  the  bladder 
and  hke  the  preceding,  is  of  a triangular  figure,  with  the  apex  in 
front  at  the  prostate,  its  base  behind  at  the  recto-vesical  cul  de  sac 
and  its  sides  formed  by  the  vesicular  seminales,  and  vasa  deferentia’ 
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It  will  be  seen  at  once,  that  the  size  of  this  space  must  ^ways  depen 
on  the  position  of  the  fold  of  peritoneum  posterior*  ; and  we  have 
been  tauffht  by  repeated  observation  to  agree  most  full}  with  the 

statement  of  Mr.  Guthrie,  who  observes  that  !t  m alw^*  mat  r 

of  uncertainty  to  what  extent  it  may  be  prolonged  down*  aids  and 
forwards,  and  although,  as  a general  rule  the  disfance  betwee  t 
and  the  prostate,  maybe  said  to  range  from  three  quarters  of  an  me 
tn  the  collapsed  condition  of  the  bladder,  to  two  inches  and  a half  m 
S abnoSly  distended  state,  still 
be  relied  on  as  being  uniformly  correct.  H. 

forating  the  peritoneum,  which  no  amount  of  shdl  or  foresight  can 

possibly  guard  against,  must  always  be  incurred  ; and  m addition,  it 
it  and  the  bladder,  quite  capable  of  diverting  the  point  of  the  instru 

Tdre“' described,  from  the  vesica, 
fascia,  splitting'  in  fact  to  ^ Abiding 

ssssssssa 

is  P-™ “'d> 

it  h 

longitudinal,  strong  and  distinct 

descend  on  the  fore  and  hack  P“l  “®hing  more  than  the 

being  oblique  in  direction,  and  |}^  directf0n ; but  although 

longitudinal  fibres  deviating  lorn  , t still  on  either  side 

the  urachus  is  stated  as  the  in  loops;  both 

of  it,  numbers  may  be  seen  pas.,  ,m<1  blended  with  each 

"ote  10  d“;,lcel’ly’ like  ““  carii“! 
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fibres  at  the  apex  of  that  organ,  to  reach  the  deep  reticular  layer  ; 
and,  in  one  case,  where  there  was  a very  slight  thickening  of  the  mus- 
cular tunic,  the  arrangement  at  the  summit  forcibly  reminded  us  of  the 
crucial  weaving  of  the  “ apicial”  bands  of  the  heart  in  their  anatomy. 
The  inferior  termination  of  these  fibres,  may  be  divided  into  anterior, 
posterior,  and  lateral,  and  each  may  be  again  subdivided  into  a super- 
ficial, and  a deep  layer of  these,  anterior  superficial,  strong  and  in- 
terlaced, and  sometimes,  but  by  no  means  constantly,  decussating,  are 
inserted  into  the  symphysis  pubis  by  the  anterior  ligaments,  which 
some  authors  describe  as  the  tendons  of  these  muscles  ; the  anterior 
deep,  are  few  in  number,  and  weaker  than  the  last,  some  being  at- 
tached to  the  superior  edge  of  the  prostate,  or  when  the  gland  is 
deficient  above  the  urethra,  passing  along  its  surface  as  far  as  the 
triangular  ligament ; others,  again,  sink  deep,  a few  being  inserted 
directly  into  the  cervix,  but  the  greater  number  returning  on  them- 
selves, unite  with  the  superficial  layer,  or  bending  round  the  cervix 
laterally,  are  implanted  into  the  lateral  edges  of  the  cervical  fibrous 
floor ; the  superficial  lateral,  are  attached  to  the  capsule  of  the  pro- 
state, and  to  the  tissue  between  it  and  the  structure  of  the  gland, 
the  deep  passing,  some  into  the  fibro-glandidar  mass,  while  others 
are  inserted  into  the  cervix.  The  posterior  sujierficial,  consist  of  two 
bands,  that  enter  the  notch  in  the  posterior  edge  of  the  prostate, 
and  having  become  flattened  above  the  seminal  vesicles,  can  be  traced 
to  the  verumontanum,  or  even  to  the  membranous  portion  of  the 
urethra  ; while  the  deep,  form  a distinct  plane,  between  the  vesicuhe 
seminales,  and  bordered  by  Bell’s  muscles ; and  these,  which  are  the 
thickest  longitudinal  fibres  of  the  organ,  terminate  in  the  fibrous 
floor  of  the  neck. 

Circular  Fibres,  are  priucipally  found  in  the  lower  third  of  the 
organ,  forming  a series  of  rings  around  it,  some  of  which  are  parallel, 
while  others  interlace  very  obliquely.  At  the  base  of  the  trigone 
they  form  a dense  band  between  the  orifices  of  the  ureters,  to  the 
iuner  lips  of  which  they  are  attached,  for  the  purpose,  according  to 
Bell,  of  dilating  those  tubes,  in  order  to  afford  a more  ready  passage 
for  the  urine  ; while  still  lower,  -they  become  continuous  with  the 
annular  fibres  of  the  neck,  but  above,  or  in  the  region  of  the  superior 
fundus,  they  are  very  indistinct,  and  sometimes  scarcely  capable  of 
demonstration. 

Reticular  Fibres.— Are  bestobserved,  by  dissectingoffthe  mucous 
membrane,  from  within ; in  perfectly  healthy  organs  however,  they  are 
not  very  evident but  in  the  condition  known  as  sacculated  bladder 
icy  are  most  distinct,  and  the  mucous  membrane  becomes  protruded 
in  the  intervals  between  them,  frequently  in  large  pouches.  These,  as 
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well  as  the  oblique  fibres,  are  always  better  marked  on  the  posterior 
and  inferior  aspect  of  the  bladder  than  in  any  other  situation. 

Submucous  Tunic,  or  Internal  Cellular.— Weak  above,  but 
exceedingly  strong  below,  forms  the  bed  in  which  the  terminal  twigs 
of  the  arteries,  and  nerves,  are  distributed ; and  hence  is  designate 
by  Bichat,  the  nervous  coat.  Both  the  internal,  and  external  cellular 
tunics,  tend  to  preserve  the  connexion  of  the  muscular  fibres,  whilst 
they  at  the  same  time  assist  in  preventing  over-distention. 

Use  of  the  Muscular  Goat.—  To  diminish  the  capacity  of  the  whole 
or  wan,  while  the  deep  fibres  assist,  at  the  same  time,  in  expanding  the 
neck.  In  their  action  they  are  much  more  energetic,  than  the  similar 
coats  of  other  hollow  viscera ; and  receive  the  principal  amount  of  the 
blood  supplied  to  the  organ.  The  external  layer,  or  detrusor  unme, 
is  of  a mixed  character,  and  when  the  bladder  is  in  the  ordinary 
state  of  distention,  the  stimulus  of  pressure  exercised  by  the  urine,  is 
the  excitor  of  reflex  action,  not  only  on  the  detrusor  urmse  itself,  but 
likewise  on  the  muscles  associated  with  it,  m the  act  of  expulsion, 
viz  —the  levatores  ani,  abdominal  muscles,  and  diaphragm  with 
the  accelerators  urinee.  The  cavity  of  the  bladder,  may  now  be  laid 
open  anteriorly,  from  above  to  within  an  inch  of  the  prostate,  and 
the  several  parts,  brought  into  view,  examined  in  succession.  _ 
Mucous  Membrane.-TMu,  and  of  a light  reddish  tinge  pale  m 
the  summit,  and  body,  but  more  vascular  interiorly,  is  smooth  m a 1 
situations  except  when  collapsed,  when  it  becomes  closely  corrugated. 
It  does  not  possess  the  same  amount  of  sensibility  as  that  lining  ie 
“ai  such  a very  small  amount  of  mucous ■ 
unon  its  surface,  that  some  authors  have  denied  the  existence  or 
3 follicles  altogether ; still  they  are  present  ill  large  numbers, 
exceecUnvly  small  and  obscure.  The  cervix  diminishes  as 
? ^ao 'roaches  the"  urethral  orifice,  which  represents  a sem.-eUipse, 
with the 7oi  axis  placed  transversely.  Projecting  into  Its  lower 
rt  is  a small  papiUar  elevation  of  mucous  membrane,  called  the 

named  the  ele^t. « of  the  bladder 

the  apex  at  the  uvula  ; bounded  kteraUy, , y uvula  md 

extending  from  the  vesical  orifice  of  the  ureter,  to 
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posteriorly,  by  a curved  line,  with  the  convexity  directed  forwards, 
drawn  between  the  ureteric  orifices.  At  the  sides,  this  space  measures 
about  one  inch  and  a quarter,  and  in  the  middle  three-quarters  of  an 
inch.  The  lateral  bands  have  been  described  by  Bell,  as  muscles 
arising  from  the  vesical  orifice  of  the  ureter,  and  inserted  into  the 
uvula,  and  he  regards  them  as  being  of  use  to  preserve  the  obli- 
quity of  that  tube,  and  prevent  regurgitation  when  the  bladder  is 
distended.  Mr.  Guthrie  however  believes  they  are  of  utility  in  pre- 
serving the  patency  of  these  openings,  when  the  bladder  is  fully  dis- 
tended; and  Amussat,  that  they  draw  the  uvula  downwards  and 
backwards  and  thus  dilate  the  urethral  orifice.  The  fact  of  their 
not  being  present  in  the  female,  would  go  far  to  prove  that  their 
importance  in  preventing  regurgitation  is  somewhat  exaggerated,  as, 
the  following  experiment  would  seem  to  prove.  “In  a subject,  the 
bladder  was  carefully  opened,  and  a sharp-pointed  bistoury  inserted 
beneath  them,  so  as  to  divide  all  their  fibres  ; a quantity  of  fluid  was 
then  introduced  into,the  organ,  the  opening,  and  urethra  being  secured. 
Forcible  pressure  was  now  made,  but  no  fluid  escaped  into  the  ure- 
ters.”—(Dr.  Harrison,  in  Todd's  Encyclopaedia,  Art.  Bladder.)  We 
have  examined  this  portion  of  the  bladder  with  much  care,  and  have 
found  these  muscles  in  many  instances  absent,  their  place  being  sup- 
plied by  an  elastic  band,  similar  in  structure  to  the  trigone  itself, 
which  always  shews  a well-marked  elastic  character.  On  tracing 
this  band  forwards,  it  expands  around  the  urethral  orifice,  becoming 
much  thickened,  and  receiving  externally  the  deep  insertion  of  the 
longitudinal  fibres  of  the  bladder  ; in  some  cases  only,  could  any 
cii  cular  muscular  fibres  be  detected,  so  that  their  presence  cannot  be 
essential  to  the  functions  of  the  part.  Dr.  Harrison  describes  the 
opening  as  consisting,  superiorly  and  laterally,  of  muscular  fibres, 
the  floor  of  the  neck  being  merely  fibrous  ; the  retention  of  the 
urine  in  the  bladder  would  therefore  in  part,  depend  on  muscular 
contractility,  assisted  in  some  degree  by  elastic  pressure  (Todd's 

Encyclopaedia,  Art.  Bladder,  and  Guthrie,  on  the  Sexual  and  Uri- 
nary Organs ). 


Ihe  Openings  ofthe  Ureters,  are  two  oblique  slits,  at  the  posterior 
and  lateral  angle  of  the  trigone,  with  the  long  measurement  of  each 
aperture  directed  obliquely  forwards  and  inwards  ; if  a fine  probe  is 
introduced  into  the  opening,  and  passed  upwards,  it  will  be  seen 
that  the  tube  first  enters  the  muscular  coat  directly,  and  tlienpass- 

£ TV”  pi  SiX  lin6S  bGtWeen  aud  the  “ext>  Pierces  the 
bro-elasDc  tissue  of  the  trigone,  at  its  posterior  external  angle.  At 

Of  the  nr  t ^ ^ ^ fUSi°U  °f  the  ^US  COat 

f the  ureter  with  the  trigone  ; the  reticular  muscular  fibres  and 
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external  cellular  coat  of  the  bladder  being  continued  on  its  external 

surface  for  some  distance  upwards. 

Arteries  of  the  Bladder.— Are  divisible  into  anterior,  and  pos- 
terior The  anterior,  are  several  twigs,  arising  from  the  obtura  or 

nd  its  transverse  pubic  branch;  while  the  posterior, consist  of  supe- 
anditstransverse  pu  ^ fr0m  the  contracted 

«« «*■ >.  -r*  “TOd 

dh-^tly  front  the  internal  iliac  ; ami  the  third,  the  most  numerous, 
being  branches  of  the  pudic,  sciatic,  and  middle  lnemonhoi  , 

^^££52  where  they  form  a 

plexus  receiving  in  front  the  prostatic  plexus,  laterally  the  dorsal 
plexus,  rece  * ^ ^ the  branches  of  the  vesical  veins.  In 

SsSSsS 

fascia,  and  surrouna  y d uf  nd  if  divided  in  the  ope- 

temorrhage’ becauae 

ration  of  t ™ ^ to  the  fibrous  structure. 

These'^veius  pour  their  Contents  into  the  internal  iliac,  by  two  efferent 
— are  divisible  into  two  ^a 

T r.  . , d a deeD  plexus;  the  efferent  vessels  found  at  the  base, 

superficial,  and  a ^ch  they  accompany,  pass  through  the 

in  t e ’vicmi  - tb  - COUrse  to  the  common  lymphatic  receptacle, 
lumbar  glands,  m thei  { . but 

Cruveilhier  once  the  fact  of  the  watery 

still,  their  existence  h u.  retention,  proves  nothing, 

parts  of  the  urine,  ben  0 , , ? performed  by  the  veins, 

as  this  function  may  be,  an  is  1J  be  Jj  1 piexus  of  the 

T1“  TZ  t h™^  rPl«"  ^pathetic  system. 

nous,  and  spongy , the  fmnrters  of  an  inch ; the  remainder 

- ia 

'TrIt^ 

resembles  in  shape  a horse-c  es  nil,  above,  and  surrounded 

in  front,  it  is  convert  rnfenorly,  bat  flattened abo  ^ ^ tttorior 

on  its  surface  by  a ^dense  ctpsul  ^ interiorly  by  the 

vesical  ligaments,  on  ti  , plexus  of  veins  called 

r“teJ  h;S»  W.tg“3^S'ca^e,  and  the  po.pcr 
*£  ^ it  lies  in  position,  its  boundar.es  are  as 
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follows, — above,  the  anterior  vesical  ligaments,  and  dorsal  vein  of  the 
penis;  below,  the  rectum;  laterally,  the  external  true  vesical  liga- 
ments,and  levatoresani(compi’essoresprostatEe) ; posteriorly,  the  neck 
of  the  bladder,  vesiculse  seminales,  and  vasa  deferentia ; and  ante- 
riorly, the  triangular  ligament,  membranous  portion  of  the  urethra, 
Wilson’s,  and  Guthrie’s  muscles,  and  the  ante-prostatic  glands.  The 
gland  measures,  from  apex  to  base,  fifteen  lines ; transversely  at  base, 
eighteen  lines;  vertically  at  base,  twelve  lines  (Cruveilhier) ; but  in 
thirty-two  cases  that  we  measured,  the  mean  length  was  one  inch 
and  a third ; the  width  at  the  base  one  inch  and  a quarter ; the  ver- 
tical a little  more  than  three-quarters  of  an  inch,  which  are  somewhat 
less  than  what  is  stated  by  Cruveilhier.  The  neck  of  the  bladder,  in 
some  cases,  is  surrounded  by  its  base ; but  this  is  certainly  exceptional, 
as  in  the  majority  of  instances,  the  gland  is  lunated,  so  as  to  exclude 
that  part  altogether.  The  urethra  runs  through  its  substance,  but 
not  in  its  middle,  as  two-thirds  are  inferior,  and  one-third  superior 
to  it ; sometimes  however,  it  is  altogether  deficient  above  the  canal,  and 
then  the  longitudinal  fibres  of  the  bladder,  compensate  for  its  absence. 
It  is  divided  into  two  lateral,  and  a middle  lobe  (Home) ; the  former 
being  united  anteriorly,  but  posteriorly  they  project  backwards  on 
each  side  of  the  vesical  cervix,  which  they  cover,  more  on  each  side 
than  above  or  below ; on  the  under  surface  there  is  no  actual  line  of 
separation  between  them,  with  the  exception  of  a mere  furrow, 
always  very  obscure  in  its  outline.  The  middle  lobe  is  exposed,  by 
turning  the  bladder  on  its  forepart,  and  throwing  forwards  the 
vesiculce  seminales,  and  vasa  deferentia,  when  it  may  be  seen,  lyino- 
between  the  common  ejaculatory  ducts  and  the  floor  of  the  urethra, its 
usual  appearance  being  that  of  a flat  band,  uniting  the  lateral  lobes 
posteriorly  ; but  the  nipple-shaped  projection  of  Home,  is  in  its  na- 
tural healthy  state,  unquestionably  a fallacy.  With  respect  to  its 
relations,  they  are  as  follows below,  the  ductus  communis  ejacula- 
tonus,  proionged  muscular  fibres  from  the  bladder,  and  the  junction 
of  the  lateral  lobes;  above,  the  mucous  membrane,  and  uvula-  and 
on  each  side,  the  lateral  lobes.  The  gland  may  now  be  laid  open  by 
dividing  its  upper  part,  when  the  urethral  canal  lined  by  mucous 
membrane,  pale  and  loose  in  the  middle  line,  but  closely  attached  to 
the  other  parts  of  the  surface,  will  be  exposed. 

Prostatic  Portion  of  Urethra,  is  contracted  at  both  extremities 

the  T rndCd  5 n ,middle’ and  sliShtly  c°ncave  upwards’, 

inferior  part  being  called  the  sinus ; on  either  side  of  the  middle 

admit  r tel|  t0,  8,tXteeU  rrgS  ai’e  °bserved>  of  sufficient  size  to 
nowfr  latr°du,etl0u  °f  a bristle,  while  with  a low  magnifyino 
f,  ’ mi,umerable  smaller  orifices  are  visible ; through  the  former 
the  mucous  membrane  is  continued  down,  into’an  equal  number  of 
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pouches  or  crypts,  while  the  latter  are  merely  simple  involutions  of 
that  membrane,  not  passing,  like  the  first,  into  the  proper  structure 
of  the  gland,  but  terminating  in  the  submucous  tissue.  In  the 
middle  line  an  elevated  ridge  called  the  verumontanum,  is  also 
apparent,  and  should  now  be  examined.  b . 

P Verumontanum,  commences  by  a slight  elevation  of  the  lining 
membrane  at  the  membranous  portion  of  the  urethra,  and  pass  g 
backwards,  the  fold  first  separates  to  inclose  the  seminal  papilla 
when  it  again  unites,  but  divides  posteriorly  a second  time,  into  t 
frsenula,  which  bound  the  floor  of  the  cervix  at  its  v^icular  exfie- 
mity  on  each  side  of  the  luette;  the  fossette  formed  by  the  first  se- 
paration of  the  verumontanum,  is  called  the  sinus  poculans.  and  the 
projecting  papilla,  the  seminal  caruncle,  the  latter  resembln 
appearance" one  of  the  papillm  circumvallate  m the  tongue.  At 
thff  point  occurs,  the  minute  opening  of  the  ductus  communis 

^““ctare  of  the  prostate,  caonot  be  well 
examined  with  the  naked  eye,  as  it  appears  to  be  of  a homo0eneou 
nature  • but  with  a low  magnifier,  and  after  maceration  m spirit  a 
section  'exhibits  all  the  characters  of  a soft  subfibrm, 
dense,  as  it  surrounds  the  urethra,  than  on  the  imfe*  The  ^ ofa 
glandular  structure  is  perfectly  gratuitous,  and  although  it  isj  ^ 

that  there  are  some  involutions  of  the  ma°ou®  ‘ f th  body 

..  „rp  s0  very  few  in  comparison  to  the  size  ot  tne  Doay 

from  the  muscular  tunic  of  the  bladde  . ...  c tbe 

h,  fix  the  neck  of  the  bladder,  and  to  preserve  the  position  of 
seminal  ducts,  its  follicular  secretion  not  possessing  ^ ct 

importance  in  the  function  of  generation,  unless  indeed  it  may  act 

in  some  degree  to  neutralise  the  acidity  of  of 

In  the  dissection  made  for  the  examinat  on  of  themiddm  i 

the  prostate,  an  opportunity  will l be  ^^H^^H^describei 
first  discovered  by  Morgagni,  and  sub  q connected  with  the 

^f^ 
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common  ejaculatory  ducts,  between  which  it  is  imbedded  in  con- 
densed areolar  tissue  ; its  duct  terminates  on  the  anterior  part,  or 
declivity,  of  the  verumontanum,  between  the  seminal  openings.  This 
organ  is  conceived  by  some  to  be  a trace  of  the  female  uterus,  and 
by  others  as  the  remains  of  the  duct  of  the  Wolffian  bodies  ; but  in 
order  to  obtain  a good  view  of  it,  the  parts  must  be  recent,  and  all 
pressure  on  the  prostate  carefully  avoided,  as  otherwise  its  rupture 
may  lead  in  some  cases  to  the  erroneous  conclusion  of  its  absence. 
In  man,  it  is  always  present ; and  indeed,  the  same  remark  may  be 
applied  to  many  of  the  class  mammalia. 

Vesicul®  Seminales. — These  are  symmetrical  organs,  of  an  ovoid 
figure,  situated  at  the  base  of  the  bladder,  diverging  posteriorly,  and 
converging  anteriorly ; each  vesicle  being  bounded  internally,  by  the 
vas  deferens  ; externally,  by  the  lateral  true  ligaments  ; posteriorly, 
and  externally,  by  the  ureter,  and  cul  de  sac  of  the  peritoneum ; ante- 
riorly, by  the  prostate  ; interiorly,  by  the  rectum  ; and  above,  by  the 
inferior  fundus  of  the  bladder,  and  trigone  ; they  are  grey  in  colour 
and  also  lobulated,  being  in  length  about  two  and  a half  inches  ; in 
width  half-an-inch,  and  in  depth,  a quarter  of  an  inch.  They  vary 
however,  in  size,  being  small  in  the  child  and  in  old  age,  but  large 
in  the  adult.  The  left  is  also  somewhat  smaller  than  the  right,  and 
their  surface  is  invested  by  a dense  fibrous  layer,  formed  by  the 
splitting  of  the  recto-vesical  fascia,  which  also  includes  the  vasa 
deferentia  in  the  same  capsule  ; they  are  likewise  moveable  on  the 
rectum,  and  bladder,  being  connected  to  the  latter  by  a yellowish, 
fine,  areolar  tissue.  A section  of  the  vesicle,  exhibits  a cellular 
structure,  with  a dense  connecting  fibrous  bed;  but  if  it  is  subjected 
to  maceration,  so  as  to  destroy  the  fibrous  tissue,  it  can  be  unravelled 
into  a tube  about  nine  inches  in  length,  with  dense  tunics,  resembling 
those  of  the  vas  deferens.  The  anterior  extremity  is  narrow  and 
pro  onged  into  a duct,  which  joins  the  vas  deferens  to  form  the  ductus 
communis  ejaculatorius,  the  vas  deferens  being  here  flattened  and 
sometimes  lobulated ; the  common  ejaculatory  duct,  from  half  to 
three-quarters  of  an  inch  in  length,  enters  a notch  in  the  base  of  the 
prostate,  losing  the  dense  deferential  tunic  at  this  point ; it  next 
passes  upwards  and  forwards,  above  the  junction  of  the  lateral  lobes, 
and  below  the  middle,  and  opens  on  the  seminal  papilla  of  the  veru- 
montanum  in  the  prostatic  portion  of  the  urethra.  The  oblique  passage 
of  the  duct  through  the  prostate,  and  for  so  great  a distance,  obviates 
n a great  measure  the  tendency  to  an  expulsion  of  the  semen  during 
micturition,  and  this  is  further  aided  by  the  column  of  urine  always 
pressing  on  the  thin  and  unresisting  duct,  during  that  state  thL 
preceding  any  attempt  at  transmission  by  those  canals 
Ihe  vesicul*  seminales,  are  certainly  reservoirs  for  the  seminal 
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fluid  when  not  required,  and  this  is  proved  by  several  circumstances : 
firstly,  that  in  animals  where  coitus  is  rapid  they  are  lnvanab  y 
present,  but  when,  on  the  contrary,  that  act  is  prolonged,  as  m the 
canine  species,  these  sacs  are  absent ; secondly,  the  semen  is  perfect 
in  all  its  essential  constituents  before  it  reaches  them,  and  con- 
sequently they  cannot  add  any  important  element  to  that  secretion  ; 
thirdly,  fluid  injected  into  the  vas  deferens  passes  first  into  the 
vesiculte,  before  it  reaches  the  urethra.  During  the  act  of  coitus,  the 
irritation  of  the  glans  excites  a reflex  action  of  the  levatores  am,  by 

the  contraction  of  which,  the  secretion  is  urged  from  the  vesicles  into 

the  bulb  of  the  urethra,  from  which  it  is  then  ejected  m jeiks,  y he 
spasmodic  action  of  the  accelerator  urinse.  But  in  opposition  to  t 1 
view  it  may  be  remarked,  that  Hunter  found  the  vesicles  dilated  even 
to  distention,  immediately  after  coitus,  and  m a case  where  e 
testicle  had  been  removed,  the  vesicle  on  the  correspondmg  side  was 
discovered  to  be  quite  full.  Again,  spermatozoa  are  not  observed  m 
the  fluid  taken  from  the  vesicuke  in  any  great  amount  and  in  the 
elephant  there  exist  special  seminal  reservoirs,  although  the  vesiculm 

m”anous  Portion  of  the  Urethra,  extends  from  thepr°stete 
to  the  bulb,  and  is  arched  upwards  and  forward^  lying 
and  partly  without  the  pelvis  ; it  varies  in  length  above  and 

bein"  from  three-quarters  of  an  inch  to  an  inch  superioi  y,an(  * 

half  aminch  interiorly,  this  disparity  resulting  not  only  from  its  arched 
f ormbutT likewise  from  the  direction  of  the  bulb,  which  is  downwards 
SSw  overlapping  the  lower  surface  of  t^^hus 
diminishing  the  space  for  the  opening  o e u 9Ymphysis 

It  perforates  the  triangular  ligament  one  inch  below  ^.hTSePIrL 
nubis  • and  as  the  two  layers  of  this  ligament  are  somewhat  separa 

ted  at  ihie  point,  the  greater  part  of  the  membnmom, J 
tween  them,  while  as  it  pa®*  through,  a process  quoted  f»™ 
on  the  bulb,  and  a similar  one  backwards  on  the  mtrapelvic  portion 

r canal  and  under  surface  of  the  **£££%£%& 

inferior  part  of  the  prostatic  caps Rile, But  thig  should  not 

ous  with  the  recto-vesical  lay  , ) the  base  of  the  liga- 

be  confounded  wth  the  post, erior  reflect 11  of  th ebaseot^  ^ g* 

iueut,  which  lyingbeiowthe  levator  an. A.e  membranous  portion 
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t he  apex  of  the  prostate.  More  externally,  a spongy  venous  structure  is 
moulded  on  its  surface ; more  externally  still,  is  an  inflection  backwards 
from  the  anterior  layer  of  the  triangular  ligament ; and  lastly  a fibro- 
muscular  ring  occurs,  variously  developed  in  different  cases ; whilst 
the  intrapelvic  portion  is  covered,  by  the  posterior  reflection  of  the 
triangular  ligament.  Intercepted  between  the  lower  aspect  of  this 
portion  of  the  canal  above,  the  rectum  behind,  and  bulb  in  front,  a 
space  has  been  described  called  the  recto-bulbar,  averaging  about 
three  quarters  of  an  inch  between  the  two  last  named  parts,  and  it  is 
here  Mr.  Guthrie  advises  the  urethra  to  be  opened  in  impermeable 
stricture,  an  operation  which  in  its  facility  of  execution  exemplifies 
the  advantage  of  connecting  the  lessons  derived  from  practical  ana- 
tomy with  operative  surgery. 

Spongy  Portion  of  the  Urethra,  derives  its  name  from  the 
peculiar  erectile  vascular  tissue,  already  described,  which  surrounds 
it.  On  laying  the  canal  open,  the  mucous  membrane  appears  pale 
and  soft,  but  is  comparatively  vascular,  during  life;  it  also  presents 
several  longitudinal,  and  oblique  folds,  with  two  sets  of  mucous  lacuna  • 
the  parvse,  which  are  very  numerous  onthefloor.and  sides  nft.U 


external  to  it,  which  preserves  the  outline  of  the 


prevents  excessive  dilatation. 


opening,  and 
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a»  asri.taat  stand,  at  each  side  to  divaricate  the  thigh  ^ ^ £ 

si' 

Lltdhe^^ 

K and  tuber  ischii,  its  extent  being  about  three  mcbe,  J* 
knife  should  pass  through  the  skin,  fasra  ^ df_^  thoBeparte> 

fibres  of  the  superficial  sphincter,  parallel  to  the  line 

the  long  perinatal  artery  may  escape,  hom  be . g P divided. 

of  incision,  but  the  transverse  artery  (s^C^)o;Sth1e  J9t)  * order 
The  second  incision,  should  begin  half m-  backwards  in 

to  avoid  the  artery  o the  through  the 

the  direction  of  the  former,  so  that  the  u°rinffi  . 

triangular  space  between  the  erector  Pen  > ‘ transversalis  perimei, 
and  divide  the  base  of  the  triangular  The  fore- 

anterior  fibres  of  the  levator  am,  and  the  wound,  until 

finger  of  the  left  hand  is  now  to  e m ro  urethra  into  the  groove, 
the  nail  presses  the  membranous  wa  .g  sed  into  the 

when  the  point  of  the  scalpel  J le’ugth.  During  this 

urethra,  for  about  a quaitei  wbde  the  middle,  and 

proceeding,  the  fore-finger  be^s  up^  g_> inted  bistoury,  or  the 
ring  fingers  depress  the  rac  • ^ Pc  \etes  the  operation,  the 

knife  recommended  by  Mi.  reue,  1 1 {act  the  operator 

blunt  point  being  passed  into  the  groo  , kui{6)  with  its  edge 
should  make  himself  perfectly  cert*  ’ d and  the  left  hand 

directed  obliquely  downwards  and  outward^  ^ ^ gtaff  4 
grasping  the  staff,  is  pressec  m ajds  0f  the  prostate,  so 

gradually  depressed,  in  consonance  ro  t te  at  the  same  time 

that  the  incision  may  be  direct,  ^ Prostate  ^ ^ 

raised,  as  far  from  the  rectum  » * the  bladder,  for  the 

plan,  while  the  knife  still  lies  1 , cavity  along  the  back  of 

operator  to  pass  the  left  him  a a sufficient  section  of 

the  instrument;  this  wil  a ‘ y has  not  been  the  case,  the 

the  gland  has  been  and  outwards  to 

knife  may  be  pressed  by  the  m of  the  calculus,  but  if  a 

divide  a sufficient  space  for  the  - it  will  sufficiently  enlarge 

blunt  gorget  is  used,  it  is  not  pessary,  ^t  -U  Jhe 

the  prostatic  section  by  laceration.  Iu  this  third 
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branous  portion  of  the  urethra,  with  its  muscles,  and  the  fibres  of 
the  levator  ani,  undergo  a further  division,  as  well  as  the  two  anterior 
thirds  of  the  prostate  gland,  but  no  further. 

Remarks. — It  is  evident  from  the  above  description  that  in  the 
first  incision,  the  transverse,  and  long  perinaeal  arteries,  may  be 
wounded ; and  in  the  second,  the  artery  of  the  bulb,  and  external 
haemorrhoids!,  may  suffer  a similar  fate;  while  in  the  third,  the 
internal  pudic,  may  be  injured,  if  the  edge  of  the  knife  is  too  much 
lateralized,  and  if  not  sufficiently  so,  the  rectum  may  be  opened. 

The  bilateral  operation  as  recommended  by  Dupuytren,  is  rather 
peculiar  in  its  character,  and  is  thus  performed: — A semilunar  incision 
is  made  from  the  tuber  ischii  of  one  side  to  that  of  the  opposite,  the 
convexity  looking  forwards  towards  the  scrotum,  and  being  about 
eight  lines  in  front  of  the  verge  of  the  anus.  The  insertion  of  the 
superficial  sphincter,  the  central  tendinous  point  of  the  perinaeum, 
with  the  base  of  the  triangular  ligament,  are  then  divided,  the  verge 
of  the  anus  being  at  the  same  time  drawn  backwards,  so  as  to  avoid 
injuring  the  rectum;  the  thumb  or  fore-finger  nail  having  been  then 
inserted  into  the  groove  of  the  staff,  in  the  upper  and  anterior 
boundary  of  the  recto-bulbar  space,  the  urethra  is  opened,  and  the 
lithotome,  a sheathed  instrument  with  a concealed  double  blade, 
having  been  then  passed  into  the  urethra,  is  pressed  into  the  bladder, 
with  its  convexity  towards  the  rectum.  The  staff  is  now  withdrawn’ 
and  the  blades  of  the  lithotome  protruded,  the  instrument  having 
been  previously  reversed,  so  as  to  present  its  concavity  downwards" 
and  withdrawn  in  a direction  downwards  and  forwards,  in  the  axis’ 
of  the  original  wound,  making  in  fact  a flap  of  the  lower  pari;  of  the 
prostate ; the  finger  is  then  to  be  introduced  into  the  bladder,  to 
direct  the  forceps  to  the  stone.  Dupuytren,  ascribes  the  following 
advantages  to  this  operation  :-That  the  wound  is  in  the  widest  part 
of  the  outlet  of  the  pelvis;  and  the  operation  is  easy  of  execution- 
that  it  is  a direct  opening;  and  the  ejaculatory  ducts  are  more  likely 
to  escape  injury  ; but  above  all,  that  there  is  more  space  for  the 
extraction  of  a large  stone,  and  that  it  is  applicable  to  both  sexes 
Mr.  Liston  however,  is  of  opinion,  that  such  an  operation  is  rarely 
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The  Female  Organs  of  Generation,  are  divided  into  copulative 
and  formative,  or  external  and  internal;  the  former  consisting  0f 

whiffT  IT18’  f 'f  m,aj°ra  and  mill0ra>  clitoris>  aild  the  vagina ; 
.,  the  latter  include  the  uterus  and  its  appendages  or  the  brm3 

ligaments,  with  the  Fallopian  tub^dC’arL 
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THE  COPULATIVE  ORGANS. 

Mons  Veneris,  is  formed  by  the  prominent  pubic  symphysis,  and 
covered  by  a strong  layer  of  integument,  with  a cushion  of  dense 
fatty  matter  interposed  between  them ; the  surface,  as  the  rule,  is 
studded  with  strong  hairs  at  the  age  of  puberty  ; but  they  are  occa- 
sionally absent  altogether. 

Labia  Majora,  are  two  tumid  folds  of  integument,  continuous 
above  and  in  front  with  the  mons ; as  they  descend,  they  enclose  a 
space  between  them  of  an  elliptical  figure,  named  the  vulva,  and 
again  unite  behind  in  the  fourchette;  they  are  rounded  anteriorly 
and  externally,  and  much  thicker  superiorly  and  anteriorly,  than 
below  and  behind,  and  covered  by  a few  scattered  hairs  ; internally , 
they  are  smooth,  and  lined  by  a mucous  membrane,  and  always  m 
contact  with  each  other  in  the  virgin  state  ; but  as  constantly  r more  • 
or  less  apart,  after  sexual  intercourse  has  once  taken  place  _ The 
olar  tissue  interposed  between  the  folds  of  integument  that  invest 
them  is  lax  and  much  disposed  to  oedema  in  difficult  parturition  an 
the™essels  also,  being  only  slightly  supported,  some  .m « - 
producing  the  disease  termed  “ thrombus,  as  described  by  D . 
Montgomery.  Posterior  to  the  fourchette,  and  anterior  to  the  a s, 
there  "is  a space  from  three  quarters  of  an  inch  to  an  inch  m extent  , 
where  the  E fine,  thin,  aid  highly  elastic,  presents  a brown,* 

colour  and  forms  the  perimeum.  . • + 

Labia  Mmoea,  are  exposed  by  separating  tin 

oSrfomtogfte  flmm *•  °‘her;  "ui“ns ^ 

itsfellow  h^t^^gg^fpij^re^c^pos^^i^highly  ea* 

the  surface  with  a continual  seer. et  . where  they  pvoject  far 

£££  1 them  occa8i0“llly’ 
“^"realso^ 

Clitoris,  appears  as  aP.^]urtof  the  vulva,  and  immediately  Pos- 
behind  the  anterior  commissure  of  .g  covered  by  a vas- 

rS*  membrane  ot  the  nymph.  »d 
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then  cleaning  away  some  areolar  tissue.  It  will  then  become  appa- 
rent that  the  clitoris  is  formed  by  the  union  of  the  crura  clitoridis, 
which  resemble  in  many  respects  the  crura  penis ; they  arise  narrow 
from  the  rami  of  the  ischium  and  pubis,  and  running  upwards,  for- 
wards, and  inwards,  converge  and  unite  about  a line  in  front  of  the 
symphysis  pubis ; they  then  curve  a little  downwards,  and  terminate 
in  a pointed  extremity,  which  is  convex  superiorly  and  posteriorly, 
and  concave  interiorly,  presenting  a groove  below,  in  which  the 
urethra  is  lodged.  On  the  surface  of  these  tubes,  which  are  com- 
posed of  erectile  tissue,  a small  erector  is  visible,  while  the  sphincter 
■vaginas,  splitting  superiorly  to  inclose  the  clitoris,  resembles  to  a 
certain  extent  the  accelerator  muscle  in  the  male. 

Meatus  Urinarius. — This  opening,  situated  about  an  inch  below 
the  clitoris,  and  immediately  above  the  anterior  edge  of  the  vagina, 
in  a space  called  the  vestibule , is  full,  prominent,  and  projecting  in 
the  adult,  but  depressed  in  the  old  subject,  and  is  always  closed, 
except  during  micturition. 


Vagina,  a membranous  canal,  extending  from  the  uterus  above, 
to  the  vulva  interiorly,  constitutes  also  the  organ  of  copulation  in 
the  female.  The  whole  canal  is  conical  in  shape,  being  large  and 
expanded  above,  narrow  and  constricted  interiorly,  not  straight  but 
curved,  with  the  concavity  directed  upwards  and  forwards,  the  ante- 
rior wall  being  about  four  inches  in  length,  and  the  posterior  five  ; 
it  presents  for  description,  an  anterior  and  posterior,  with  two  lateral 
surfaces ; and  a uterine,  and  vulvar  extremity.  Anteriorly,  it  corres- 
fxmds  to  the  base  of  the  bladder,  to  which  it  is  united  by  areolar 
tissue,  and  a process  of  the  vesical  fascia;  while  more  inferiorly  it 
receives  the  urethra  in  a canal,  grooved  in  its  structure;  posteriorly 
to  the  recto-vaginal  pouch  of  the  peritoneum  in  its  upper  fourth 
and  m the  remainder  to  the  rectum,  to  which  it  is  united  by  lax 
areolar  tissue  ; laterally,  to  the  broad  ligaments  of  the  uterus  supe- 
norly,  and  more  inferiorly  to  the  fibres  of  the  levatores  ani.  The  supe- 
nor  or  uterine  extremity,  embraces  the  cervix  uteri,  to  which  it  seems 
to  be  attached  by  the  peritomeum  externally  and  posteriorly ; inter- 

CTiT5  °f  th?  mUC°US  ; ^d  intermediately 

of  tt  n fibrous  layers  of  the  canal  with  the  elastic  tissue 

of  the  cervix  uteri ; the  inferior  or  vulvar  extremity,  usually  closed 

which°mPreS8ef  ?lly\iS  SUrr0Ullded  by  the  sphincter  vagina, 
nofUph ‘ Tmv  fr?m  he  9Phincter  ani,  and  a dense,  tendinous  point 

Cnd  thiyextV  i8  mft0eLtW0  POrtiODS  that  Pass  f™rds,  and  sur- 
front  bm®  6mity  ° .the  VaSma>  where  they  unite  above  and  in 

of  th^  clitoris!11  S6P  mS’  are  1Q8erted  bytW0  sliPs  iut0  the  dorsum 
Structure.- The  vagina  is  composed  of  five  distinct  layers,  which 
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may  be  thus  enumerated  from  within  outwards  most  internally, 
mucous;  then  internal  fibrous;  external  to  this,  an  erectile  layer ; 
still  more  externally,  the  external  fibrous  coat;  and  lastly,  an 
areolo-contractile  tissue,  resembling  the  dartos. 

The  Mucous  layer,  continuous  with  the  fine  integument  at  t ^ I 
vulva,  covers  the  sphincter  vagina,  and  forms  in  the  virgin  a semi- 
elliptical  fold  at  the  orifice,  named  the  hymen  which  occupi 
generally  the  posterior  or  inferior  fourth  of  the  opening  w en  I 
expanded;  but  in  some  cases  forms  a complete  occluding  mem- 
brane, with  a small  aperture  in  the  centre,  or  this  apcrture  may 
even  be  absent  in  some  cases,  constituting  imperforate  hymen. 
This  structure  is  peculiar  to  the  human  species,  an  is  never 
totally  absent  in  the  virgin  state;  but  where  the  hymen  ceases 
to  exist  owing  to  sexual  intercourse  or  other  such  cause,  a fe 
small  projecting  tubercles  (caruncula  myrtiformes)  mark  its  rup- 
tured remains.  Still  tracing  the  membrane  within  the -canal,  its 
— ; diminishes,  while  its  surface  is  «***£<£» 
folds  which  are  more  numerous  mfenorly,  and  on  these  are 
served  the  openings  of  the  mucous  glands  of  the  ™gmffi;  two  | 
longitudinal  folds,  columnce  vagina:,  are  likewise  present, 
anterior  and  posterior  walls.  The  mucous  lining  having  now 
tbP  tinner  part  of  the  canal,  is  reflected  downwards  on 
thesurface  of  the  cervix  uteri,  and  ultimately  into  the  os,  becoming 

sssss 

situated  on.  ei  j thp  same  oblong  shape,  and  of  a 

“ISS?  aje  th.au  b*., 

and  very  loosely  attached  to  the  — layer.  ,trocture  the  Mrpu, 
Erectile  Later  jt  ia  thick  and  well  marked,  the 

network  on  its  surface  ; hut  superiorly, .. 
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is  scarcely  visible  in  the  majority  of  instances  ; and  becomes  com- 
pletely atrophied  in  old  age. 

External  Fibrous  Layer.— Derived  from  the  vesical  fascia,  is 
strong  and  dense  below,  where  it  serves  to  support  the  vaginal  venous 
plexuses ; whilst  above,  it  is  incorporated  with  the  cervix  uteri. 

Dartoid  Layer,  surrounds  the  canal,  and  also  connects  it  to  the 
contiguous  organs ; it  possesses  a contractile  power  analogous  to  that 
of  the  dartos  in  the  scrotum  of  the  male,  and  assists  in  the  resiliency 
of  the  vagina,  when  that  tube  has  been  distended. 

In  addition  to  the  foregoing  the  peritonaeum  constitutes  a partial 
serous  investment,  on  the  superior  fourth  of  the  posterior  surface  of 
the  vagina. 

V essels. — The  vaginal  arteries  are  two  in  number,  arising  from  the 
internal  iliac ; they  course  along  the  sides  of  the  canal,  while  branches 
of  the  vesical,  and  middle  hsemorrhoidal  are  also  distributed  to  it. 

The  veins  which  communicate  with  the  vesical  and  luemorrhoi- 
dal  plexuses,  before  entering  the  internal  iliac,  form,  at  each  side 
of  the  vaginal  orifice,  two  large  plexiform  masses,  extending  back- 
wards from  an  inch  to  an  inch  and  a half  ; narrow,  and  pointed  an- 
teriorly, but  rounded  inferiorly ; and  connected,  by  the  fibrous 
sheath  with  which  they  are  invested,  to  the  rami  of  the  pubis,  and 
to  the  crura  clitoridis.  Kobelt,  who  has  particularly  described 
them,  has  termed  them  the  Bvlbi  Vestibuli,  and  regards  them  as 
analogous  to  the  bulb  in  the  male  ; while  he  considers  the  smaller 
plexuses,  which  are  in  front,  and  continuous  with  them,  as  the  type 
of  the  corpus  spongiosum  itself ; and  to  these  he  has  given  the  name 
of  the  Pars  Intermedia. 

Nerves.  These  are  derived  from  two  sources,  namely — the  sacral 
plexus  of  the  spinal,  and  the  hypogastric  of  the  sympathetic. 


THE  FORMATIVE  ORGANS. 

The  Uterus,  is  of  a pyriform  figure,  situated  obliquely  in  the 
true  pelvis,  the  base  being  directed  upwards  and  forwards  • and 
the  os,  which  may  be  regarded  as  its  apex,  downwards  and  back- 
wards ; while  the  anterior  surface,  flattened,  looks  downwards  and 
forwards,  and  the  posterior  more  convex,  upwards  and  backwards 
Its  measurement  in  length,  is  about  two  and  a half,  or  three  inches  • 
,'?ld  l at  tbe  base’  from  one  inch  and  a half,  to  two  inches  ; and 

fSndis  hT’  °mi  TqUa,;terS  t0  aU  inch’  Tt  is  divided  ^to  a 
f ndus,_  body  neck,  and  os,  the  two  latter  being  contained  within 

frra-  + 16  °t’ 18  bounded  before  and  behind,  by  two  prominent 

the  two6-  “ e"°Ue!”g,tl',e  fhicler’  “d  *'*  Potior  the  long”  „ 
the  two  , while  the  included  opening,  is  circular  in  the  virgin,  but 
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transversely  oval  in  those  who  have  borne  many  children.  Many 
causes  contribute  to  preserve  the  uterus  in  situ,  and  prevent  any  dis- 
placement, namely — the  pressure  of  surrounding  parts,  the  structures 
closing  the  outlets  of  the  pelvis,  as  the  rectum,  vagina,  levatores 
aui  and  coccygeal  muscles,  with  the  triangular  and  sciatic  ligaments ; I 
and  in  addition  to  these,  the  elasticity  of  the  organ  itself,  which  tends 
to  restore  it  to  its  original  position,  when  displaced  by  temporary 
pressure.  But  its  ligaments,  exercise  the  most  important  influence 
in  preserving  its  relative  connexions  to  the  parts  which  surround 
it,  and  these,  which  are  eight  in  number  may  be  thus  enumerated 
round,  broad  or  lateral,  recto-uterine,  and  vesico-uterme,  each  of  the  , 

two  latter  being  double.  . , .,  , , i nm1 

Round  Ligaments,  too  in  number,  muse  from  the  literal  an 

superior  angle  of  the  uterus,  in  front  of  the  Fallopian  tube  they 
pass  upwards,  outwards,  and  forwards,  run  through  the  inteim 
ring,  and  inguinal  canal,  and  then  emerging  through  the  external 
ring  are  attached  to  the  spine  of  the  pubis ; the  areolar  tissue  of 
which  they  are  composed,  with  some  small  nerves  and  vessels, 
which  they  contain,  being  prolonged  down  as  far  as  the  labia  majors 
Within  the  abdomen,  a process  of  peritonaeum  is  continued  on  t 
hgament,  into  the  inguinal  canal,  which  often  remmns  pervious  ^ 
f JL  as  tpe  external  ring,  constituting  the  canal  of  Luck , and  mus 
cular  fibre s which  J’could  only  detect  for  one  inch  from  the  ute- 
rin^extremity,  have  recently  been  described  on  the  surface  of  the 
ligament,  apparently  for  the  purpose,  of  drawing  by  then  contra- 
il. the  gravid  uterus  downwards,  into  the  pelvic  cavity  , but  the 
of  the  ligaments  themselves,  is  evidently  to  preserve 
tho  uterus  in  the  direct  axis  of  the  pelvic  cavity. 

^Brqad  8 Ligament. — Are  double  folds  of  peritoneum  extending  f 
frem  the  lateral  and  superior  angle  of  the  uterus,  fiom  le  sic 
that  organ  and  from  the  superior  part  of  the  vagina  on  the  one  ham  , 
to  the  Ide  of  the  pelvis  on  the  other.  They  resemble  in  some  degree 
a bat’s  wing  when  unfolded,  and  contain  between  them  layers  the 

round*  hgament  most  anteriorly,  the  Fallopian  tube  in  the  middle, 

and  the  ovary  with  its  ligament  behind. 

Recto-uterine  Ligaments,  are  constituted  by  the  f t 
membrane  connecting  these  organs  together,  and  forming  the  lateral 

boundaries  of  the  recto-uterine  cul  de  sac.  . Tfpcto- 

Vesico-uterine  Ligaments,  are  similar  in  structure  to  tl 
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it  into  an  anterior  and  posterior  half,  we  will  be  enabled  to  observe 
the  form  of  the  cavity  which  it  contains.  That  of  the  body  and 
fundus  taken  together,  exhibits  a cavity  of  a triangular  form, 
with  the  narrower  part  inferiorly,  and  the  wider  portion  diverging 
superiorly  and  laterally  towards  the  openings  of  the  Fallopian  tubes ; 
a slight  constriction  below,  indicated  by  a circular  elevated  ridge, 
defines  the  line  of  separation  between  the  body  and  the  cervix.  This 
constriction  is  named  “ os  uteri  internum ,”  below  which  the  cervix 
again  expands  gradually  and  again  contracts  as  insensibly,  constitu- 
ting the  “ os  uteri  externum.” 

Coats  of  the  Uterus , are  three  in  number — the  most  internal, 
mucous ; the  middle,  muscular  ; and  the  external,  serous. 

Mucous  Coat,  is  thin  and  fine  on  the  os,  but  as  it  ascends  into 
the  cervix,  it  forms  a posterior  and  anterior  fold,  from  which,  nu- 
meious  oblique  crests  pass  off,  arbor  vitce,  on  which  the  glandulse 
i abothi  are  very  copiously  distributed;  but  as  it  approaches  the 
fundus,  it  assumes  a very  different  aspect,  becoming  fine  and  pale 
i e a. serous  structure.  Still  however,  although  certainly  a pro- 
longation from  the  mucous  membrane  of  the  vagina,  and  possessing 
a wed-marked  system  of  follicles,  the  continuity  which  can  be  traced 
between  it  and  lining  membrane  of  the  Fallopian  tube,  together 
vi  tie  plastic  exudation  from  its  surface  which  supervenes  on 
conception,  would  seem  to  allyit,  at  least  functional! v.  with  the  sprnn  q 


uu  uuuslaL  01  a superficial,  and  a deep  set  of  fibres : the  former 


, . ~***v^x»  vvj  aucto  blit? 

nbro-elastic  elements  of  its  composition. 
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Peritoneal  Coat.— Covers  the  body,  and  fundus, of  the  organ;  but 
is  deficient  on  the  cervix,  and  os,  anteriorly,  as  well  as  at  those  points 
where  the  round,  and  ovarian  ligaments,  with  the  Fallopian  tubes, 

are  attached.  , , , 

Fallopian  Tubes.— Symmetrical  and  trumpet  shaped,  and  fro 

three  to  four  inches  in  length,  arise  from  the  superior  angles  of  the 
sides  of  the  uterus,  between  the  round  and  ovarian  ligaments.  y 
take  a direction  at  first  downwards  and  outwards,  and  tkenh^ 

wards;  each  presenting  for  description  two  extremities, 

an  ovarian;  the  former  commences  from  the  superior  angle  of  the 

uterus,  by  an  opening  capable  of  admitting  a small  probe  »bmtfc 
while  the  latter,  enfolded  in  the  broad  ligament,  is  dilated  and 
fringed  like  the  tentacula  of  thepolype;  of  these  tobri^  one  knger, 
but  rarely  on  the  same  line  with  the  others,  is  attached  to  the  cap 
slTthe  ovary,  whilst  the  remainder  free,  twisted  on  themselves, 
and  floating  have  received  the  name  of  the  morsics  diaboli. 

Coats  of"  he  Fallopian  Tubes,  are  three, -an  external  or  serous ; 
a middle  or  muscular,  and  an  internal,  or  mucous.  . 

Serous  Coat,  is  merely  the  investment  which  they  receive  fr 
the  broad  ligaments  of  the  uterus,  and  is  always  more  or  less  im- 

advanced  life,  and  even  at  the  age  of  or ty  . I the  “ 
many  children  the  deference m •»  „d  in  the 

mnWparienitorforty to  fifty.  ““md  ^covered 

ligament  of  the  ovary.  , nvarv  where  it  becomes  ex- 

« 0—0  rCr^otbltV  birth  — • 
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their  position  in  the  true  pelvis  ; during  pregnancy,  they  follow  the 
uterus  into  the  abdominal  cavity,  and  after  parturition  remain  for 
some  time  in  the  iliac  fossie;  occasionally,  they  become  displaced 
into  the  recto-uterine  cul  de  sac,  where  their  existence  can  be  de- 
tected by  the  introduction  of  the  finger  through  the  rectum. 

Structure. — The  first  covering,  or  the  indusium,  is  derived  from  the 
peritonaeum ; the  second,  or  tunica  albuginea , is  condensed  fibrous 
tissue,  and  is  deficient  at  the  hylus,  where  the  nerves  and  vessels 
enter  the  organ,  while  the  parenchymatous  tissue  called  the  stroma, 
consists  of  a pale  vascular  structure  which  separates  and  connects  the 
ovisacs,  and  is  permeated  in  all  directions  by  a vascular  network. 
Each  ovary  contains  innumerable  Graafian  vesicles,  or  ovisacs,  the 
larger  being  found  nearest  to  the  surface ; these  cells  of  the  ovary 
have  two  coats,  the  first  being  a dense  but  vascular  capsule,  lined 
internally  by  a granular  membrane,  the  cavity  being  occupied  by  a 
granular  fluid,  containing  a few  oily  particles,  together  with  the 
ovum,  which  appears  as  a small  transparent  vesicle,  about  l-120th 
of  an  inch  in  diameter,  attached  to  the  inner  surface  of  the  Graafian 
ovisac  by  retinacula,  or  the  proligerous  disc,  and  covered  by  a gra- 
nular layer  (tunica  granulosa).  The  ovum  possesses  a dense  but  trans- 
parent  envelope  that  surrounds  the  yelk,  being  named  zona  pellucida 
( a entin),  or  chorion  (Wagner),  and  in  its  centre  is  found  the  ger- 
minal vesicle  (Purkinje),  with  the  macula  germinativa  (Wagner). 

ese  several  parts  are  subject  to  changes  or  modifications,  in  the 
pi  ogress  of  generation,  which  will  be  briefly  described  hereafter. 

ascular  Supply  of  the  Internal  Organs. — The  uterus  receives 
its  vessels  from  several  sources,  namely, — uterine  branches  .of  the 
internal  iliac,  vesical  in  front,  and  the  middle  hremorrhoidal  poster- 
101  y’>  aud  lastly,  a few  twigs  from  the  spermatic  arteries. 

e “V  eins,  are  numerous  and  large,  opening  into  the  internal  iliac, 
^le  hffimorrhoidal,  and  vesical  plexus, 
e ymphatics,  consist  of  a superficial,  and  a deep  set ; the  former 
being  the  more  numerous ; they  join  the  pelvic,  and  lumbar  lymphatic 


The  Nerves  of  the  Uterus,  are  branches  of  the  sacral,  and  hypo- 
gastric plexuses  of  the  sympathetic ; the  former,  appearing  to  preside 
J^erefleXm°t0r  mfluences  5 abd  the  latter,  subserving  to  the 
onlJa  functlcms  of  tlle  uterus,  as  also  associating  it  not 

wise  I-fL  the  0t  r6r  Pai’tS  °f  the  uriu(>genital  apparatus,  but  like- 
wise with  more  distant  organs. 

onlv^umut'ti8 UPPLiY  °,f  t!ie  0vARIES'— The  spermatic  arteries  not 
vr  , ( ^ ese  glands,  but  also  send  branches  to  the  uterus. 

vous  > upply.  I his  is  derived  from  the  hypogastric  plexus 
The  ™s  ascend  on  the  psoas  muscle,  and  form  a tortuous  inter- 
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lacement,  corpus  pampiniforme,  the  right  terminating  in  the  vena 
cava  inferior,  the  left  in  the  corresponding  renal  vein. 

The  Uterus  presents  some  peculiarities  as  an  organ,  exclusive  of 
the  special  functions  which  it  is  called  on  to  perform  ; amongst  these 
are  its  quiescence  until  the  period  of  parturition  arrives,  its  rapi 
enlargement  in  so  brief  a period,  from  two  or  three  ounces  to  the 
enormous  weight  of  four  pounds  and  a half,  so  that  during  the  dis- 
tention of  the  organ  it  undergoes  an  absolute  increase  in  thickness 
of  its  walls,  which  although  in  some  measure  attributable  to  the 
enlargement  of  its  vessels,  the  arteries  becoming  large  and  tortuous, 
and  its  veins  so  dilated  as  to  resemble  sinuses,  which  adhere  to 
the  proper  tissue  of  the  organ,  is  likewise  due  to  an  actual  hyper- 
trophy of  the  uterine  muscular  fibres,  which  is  proved  by  the  cir- 
cumstance that  the  organ  does  not  contract  to  its  exact  original 
magnitude,  until  some  time  after  parturition  has  been  accomplishes . 

The  functional  action,  of  the  several  organs  described,  may  thus  e 


briefly  stated  : — . ,,  , . 

The  Spermatozoa,  introduced  into  the  vagina,  enter  the  uterus  in 

virtue  of  their  automatic  movements,  and  pass  through  that  cavity, 
and  the  Fallopian  tubes,  urged  in  that  direction  by  the  ciliary  appen- 
dages of  the  epithelial  investments,  till  they  reach  the  ovary,  w ere 
their  existence  was  demonstrated  by  the  Abbate  Spallanzani.  ei  as 

cularityof  the  ovary  now  increases,  an  elevation  appears  on  its  sui  ace, 
and  the  Fallopian  tube  firmly  grasping  its  capsule,  the  ovum  escapes 
into  the  tube,  by  a slit  or  rent  in  the  peritoneal  investment ; this 
escape  is  caused  by  the  thickening  of  the  granulary  membrane 
with  a coincident  increase  in  the  granulary  fluid,  accompame 
with  absorption  of  the  capsule,  and  assisted  by  the  compression 
of  the  fimbriated  extremity  of  the  Fallopian  tube.  in  e u > , 
the  ovum  receives  an  albuminous  covering,  chorion ; and  tnen 
slowly  pursues  its  course  towards  the  uterus,  urged  in  that  direc- 
tion by  the  ciliary  wave,  and  the  vermicular  action  of  the  tube ; bu 
whilst  these  changes  are  taking  place  in  the  ovaria,  and  their  appen- 
dages, the  uterus  also  participates  in  the  functional  activ  1 y, 
glands  at  the  cervix,  throw  out  an  albuminous  matter  which  seals 
the  outlet  of  the  uterus,  operculum-,  while  the  lining  me 
the  body  and  fundus  become  vascular,  and  the  follicles  prominent, 
a plastic  membrane,  decidua  vera,  is  now  effused,  w ic 
entire  surface  ; and  the  ovum  then,  entering  the  cavity,  pushes  th 
decidua  vera  before  it,  receiving  from  that  membrane  a surfac 
covering,  decidua  reflexa,  Hunter ; whilst  a fluid,  hydropenon 
elaborated  between  the  two  layers,  which  confutes  the  nutnUv, 
material  for  the  foetus,  in  its  early  stages  of  uterine  life.  Mr.  Goodur 
has,  however,  offered  a different  explanation  of  the  formation  of  the 
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decidua  : according  to  him,  the  vera  is  derived  from  the  interfollicu- 
lar  spaces ; whilst  the  reflexa,  being  a cell-structure,  is  secreted  by 
(he  uterine  follicles  themselves  ; the  placenta  being  formed  in  a 
subsequent  stage,  where  a new  series  of  changes  results  (for  which 
see  Fcetal  Circulation). 

When  the  ovum  leaves  the  ovary,  the  ovisac  remains  filled  by  the 
thickened  granulary  membrane  and  blood,  including  a cavity  in  the 
recent  state,  but  subsequently  becoming  of  a yellow  colour,  striated 
but  friable,  like  a lobule  of  a salivary  gland,  corpus  luteum.  The 
cicatrices  of  small  abscesses,  or  scrofulous  tubercles,  may  sometimes 
be  confounded  with  true  corpora  lutea  (Montgomery)  but  the  former 
cannot  be  injected. 


URINARY  ORGAN  IN  THE  FEMALE. 

. The  Beadder  resembles  in  shape,  that  of  the  male,  but  is  larger 
m size,  and  much  broader  in  its  transverse  diameter.  It  lies  imme- 
diately behind  the  symphysis  pubis,  and  is  separated  from  the  pro- 
montory of  the  sacrum  by  the  uterus,  which  acts  as  a cushion,  and 
preserves  it  from  rupture,  an  accident  to  which  the  male  organ  is 
often  liable,  from  striking  directly  against  that  point  of  bone,  with 
protecting  structure  intervening.  It  rests,  not  on  the  rectum, 
but  on  the  anterior  wall  of  the  vagina,  and  neck  of  the  uterus. 

cana!*E'v^R+"  i*116  normal  state>  a very  narrow  membranous 
ahoS?°S  au  mch  and  a haIf  ^ length,  running  from  the  bladder 
fn,  J x mmtUS  unnarius  below.  Like  that  of  the  male,  it  per- 
tora  es  the  triangular  ligaments,  where  it  is  surrounded  by  the  corn- 

anterior3  havmS  Passed  obliquely  between  the  coats  of  the 

vitv  lonl-  E 1 °f  th?  Vagma'  Tt  is  Sicily  curved,  with  the  conca- 
vity looking  upwards  and  forwards. 

mucous!  °f  thG  Urethra  ^ three  iQ  number  muscular,  spongy,  and 
than^W  C°at  C°USiStS  °f  ^ ^ fibr6Sj  b6tter  marked  below 

complSvt°,f  simi)ai'  t0  the  corPb8  spongiosum  in  the  male.  It 

li,t  ia  ^ 

fT*?  lon8itad“  ; and  is  sparingly 

(he  purpose  oAnllri.  r whol?,|!ltcnt>  ',lth  a f'*  mucous  crypts,  for 
not  appear  , ' Jh;  ,T  le  ™nary  organs  of  the  female,  do 

T sensibility 

applicable  to  t^ctl  of  Wh's^T 

XT  °f  **-*"•  i-pau-f  uL 
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Mammae,  or  Mammary  Glands. — Those  organs  are  situated  on  the 
anterior  and  upper  part  of  the  thorax,  corresponding  to  the  space  in- 
cluded between  the  second  and  seventh  ribs.  Each  glan  is  ova  in  1 s 
outline,  and  irregular  at  the  margin,  with  the  long  measuiemen 
rected  downwards  and  inwards  ; its  anterior  surface  convex,  is  sur 
mounted  by  the  nipple ; while  the  posterior  concave,  les  s on 
the  great  pectoral  muscle.  The  structures  composing  e oigan 
are  1.  Skin ; 2.  Sepimenta,  and  capsule  ; 3.  Fat ; 4.  Lactiferous 
tubes,  erectile  tissue,  nerves,  vessels,  and  absorbents. 

The  skin  on  the  surface  of  the  breast  is  fine,  so  t,  an  smoo  , 
but  immediately  surrounding  the  nipple  it  becomes  o a ai  co  our, 
particularly  in  the  pregnant  female,  where  it  constitutes  the  «» 
presenting  in  this  situation  numerous  sebaceous  g an  s,  wi 
prominent  papilla,  and  fine  hairs  in  the  old  subject , as  it  approac  e 

the  nipple  its  tenuity  becomes  well  marked,  and  at  t e ree  ex  le  _ 

of  that  prominence  it  is  continuous  with  the  mucous  lining  o 

lactiferous  tubes.  . . •„ 

The  capsule,  is  formed  by  the  superficial  thoracic  ’ . g 

splits  at  the  upper  margin  of  the  organ  to  enclose  i , w i g 

sends  processes,  ligamenta  suspensoria,  into  its  struc  , P 
and  connect  the  lobules  of  which  the  organ  is  composed. 

The  fatty  tissue,  is  the  predominating  structure,  an 
principal  volume  of  the  breast  in  the  infant,  w en 1 13  d tpe 

large,  as  well  as  in  the  adult ; but  in  old  age,  both  the  ^ and  tte 
glandular  tissue  undergo  the  process  of  absorption,  P10  l ° d 
atrophy ; but  occasionally  however,  the  reverse  is the  case ‘ “^2 

to  the  fatty  tissue,  its  volume  becoming  greatly  augm  , 
the  gland  may  attain  the  weight  of  several  pounds. 

The  lactiferous  tubules,  commence  by  cmcal  extrem  P 

from  the  margin  of  the  gland,  and  a number  of  the* 

form  a lobule,  which  is  perfectly  isolated  by  sepmenteo^ 

capsule  • a single  duct,  the  efferent  tube  of  each  lobule,  approac 
Zbi  of  the  nipple,  where  it  is  dilated  nto 
latter  are  from  twelve  to  sixteen  in  number,  from  ^ch  « ^ 

small  duct  passes  through  the  nipple,  to  ternuna 

‘The  nipple,  is  situated  at  the  most  convex  part  of  the  brrost,  and 
is  variable  as  to  size  and  figure,  being  »*»»'  d^“l*  p^od  - 
the  virgin,  but  long  and  enlarged  a e ex  ion£rated  • or,  on  the 
of  lactation.  It  may,  however,  be  extrem  y ^ £e  uuable  to 
contrary,  so  small  and  deeply  sunk,  that  the  infant  mayne 
grasp  it  In  colour  it  Varies  from  a pink  to  a to  r^  ^ 

at  the  extremity  presents  two  oi  net  1 a tine  but  closely  • 

lactiferous  tubes  open.  Its  structure  consists  of  a fine 
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adherent  tegumentary  investment,  inclosing  a cylinder  of  dense  erec- 
tile tissue,  with  the  efferent  tubes  of  the  gland. 

Vascular  Supply. — Is  derived  from  the  long  thoracic,  intercostal, 
and  internal  mammary  arteries.  The  veins  of  the  organ  open  into 
the  internal  mammary,  and  the  axillary. 

Nerves.— Are  branches  from  the  third,  fourth,  fifth,  and  sixth 
intercostal,  together  with  filaments  from  the  thoracic  branch  of  the 
brachial  plexus. 

The  breast,  the  organ  for  the  secretion  of  milk,  is  not  fully  de- 
veloped until  puberty ; but  still  it  is  very  constant  in  its  presence, 
cases  of  total  absence  being  unrecorded ; but,  on  the  other  hand, 
the  number  may  be  augmented  to  four,  as  in  a case  recorded  by 
Mr.  Shannon,  surgeon  to  the  South  Union  Hospital,  in  the  Dublin 
Quarterly  Journal  of  Medical  Science;  in  that  case  the  supernumerary 
organs  secreted  with  the  same  freedom  as  those  occupying  the  normal 
position.  As  conglomerate  glands,  their  structure  is  exceedingly 
complex  a circumstance  that  would  scarcely  be  expected,  when  it 
is  remembered  that  milk  may  be  vicariously  secreted  by  the  mucous 
membrane  and  skin ; and  also,  that  the  fluid  is  found  in  the  blood,  as 
pregnancy  approaches  its  termination,  from  which  it  might  be  in- 
ferred that  the  glands  are  merely  outlets  for  the  secretion. 

COMPOSITION  OP  MILK. 

Organic-Human. 

Water, 

Caseine, 

Sugar,  ...... 

Butter, 

Salts,  Extractive, 

Inorganic— Cow. 

Chloride  of  sodium, 

,,  potassium,  .... 

Soda,  

Phosphate  of  lime,  .... 

» magnesia, 

>>  peroxide  of  iron,  


88-06 

3- 70 

4- 54 
3.40 

0'30  (Simon.) 


0-024 

0T44 

0-042 

0-231 

0-042 

0-007  (Haidlen.) 
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height  tnd  ™ity  raised  on  a block  to  a convenient 

ilium  'ol  mcisi0n  made  from  the  anterior  superior  spine  of  the 

Ser tZ  the  “e  °f  ,the  thigh’  fW  ab°at  “ and 

ymphisis  pubis,  along  the  inner  side  for  the  same 

24 
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length  • those  incisions  should  now  be  connected  below  by  a trans- 
verse one,  and  the  flap  raised  from  below,  upwards.  The  superficial 
fascia  in  this  region  is  strong  externally,  and  loaded  with  fat  in  the 
infant  and  female,  but  firm  and  frequently  strengthened  by  aponeu- 
rotic bands  in  the  male  adult ; it  consists  of  two  laminae  of  unequa 
density,  separated  by  lymphatic  glands,  and  the  three  superfacia 
branches  of  the  femoral  artery,  with  their  corresponding  veins- viz., 
external  pudic,  external  circumflex  ilii,  and  superficial  epigastric, 
which  have  been  already  described  with  the  superficial  investments 
of  the  abdomen.  The  short  saphenous  nerve,  or  branch  of  the antenor 
crural,  may  be  also  observed,  about  an  inch  and  a half  below  PouPa 
ligament,  as  well  as  the  crural  branch 

branches  of  which  are  seen  descending  to  the  middle  third  of  t 
thiah.  To  the  outer  side  and  half  an  inch  below  the  spine  of  the 
ilium,  the  musculo-cutaneous  nerve,  derived  from  the  the  lu 
plexus,  is  brought  into  view,  one  branch  passing  backwards  to  t 
gluteal  region ; and  the  other  descending,  on  the  anterior  and  extern 

K 1 ( T lie  i n gu inal^gl an d s , consist  of  two  sets,  a superficial  and  a deep; 
the  former,  five  or  six  in  number,  lying  between .the layers ;rf  t 
superficial  fascia,  some  of  them  running  parallel  te  P P^ 
ment,  and  others,  being  either  above  it,  on  it,  or  b.e  , whde  two 
or  three  are  vertical  in  their  direction  and  in  close  prox un*5 
internal  saphenous  vein,  one  being  always  situated _at 
into  the  saphenic  opening,  and  may  when  enlarged ^simulate  femoml 
hernia  - the  deep,  are  parallel  to,  and  on  the  internal  side  of  the 
femoral  vein,  and  are  variable  both  in  size  and  number,  the  most 
trifling  causes  sometimes  producing  their  most  rapid  enl^menkj 
The  internal  saphenous  vein,  also  appeals  throug  > 

superficial  portion  of  which  should  be  cleaned  to  the  point  where  it 
Ss  dtply  above;  this  large  cutaneous > vein , — 
dorsum  of  the  foot,  from  the  internal  extremity  of  the  tana! jci 

it: 

posterior  cutaneous  vein  of  the  ting  1 , w n previously  united 

superficial  epigastric,  pudic,  and  cncum  c ; ‘ e superiorly, 

with  each  other,  also  open  into  the  convexity  of  its  curve  supe;  . 

(See  Venous  SyStem.) 
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Fascia  Lata  of  Thigh.— On  removing  the  superficial  fascia,  with 
the  several  vessels,  and  nerves  just  described,  this  structure  is  seen  ■ 
but  m order,  to  understand  properly  its  peculiar  arrangement,  the 
saphenous  vein  should  be  cut  across,  about  six  inches  below  Pou- 
part’s  ligament,  and  its  superior  part  carefully  dissected  upwards 
towards  the  abdominal  wall,  when  the  saphenic  opening,  through 
which  it  enters,  will  be  fully  exposed.  The  fascia  lata,  is  divided 
into  three  portions-iliac,  pubic,  and  cribriform  ; of  these  the  iliac 
is  the  most  external,  and  the  strongest,  as  well  as  the  most  anterior- 
it  is  attached  above,  to  the  crest  of  the  ilium,  and  the  lower  edge  of 
Pouparts  ligament,  as  far  inwards  as  the  base  of  Gimbernat’s^  its 
m dual  edge  is  lunated  and  forms  the  falciform  process  of  the  fascia 
a,  the  concavity  of  which  looks  downwards  and  inwards,  and  is 

a SUPTr  -TnU  (Eey’S  Iioament))  and  an  inferior  cor- 
u (Bum  s ligament),  with  an  intervening  edge  between  them  The 

I Iariable  StreDgthj  bdng  thick  in  male 

child  ’ Jt  k l?’  11  °ften.  SeParated  int0  b;mds>  in  the  female  and 

nal  fifth^of  whTnl^^Vrl^11^)61'1  °-r^y  t0  PoilParfc’s  ^ment,  at  the  inter- 
nal fifth  of  which, it  divides  into  two  processes:  one  superficial  and 

and  “”r<is’  °° ti,e  h*>  l”**  rf  at 

fascia  lata  (Colies  s ligament,  see  Flood  on  Hernia)  ■ while  the  other 

^ “ attached  t0  the  linea  ilio  pectni 
i L T bemi,t  “ %a“e“‘  (Heg)>  ^ “ front  of,  and 

definp  1 k hr  f ral  ring  ; the  inferior  cornu,  is  sharp  and  well 

< 1.0  .apbona  vein’to  become  coSol  S tb ouLT'’  “! 

*»*  - 

The  pubic  portion  of  the  fascia  lata  is  much  thinner  than 
Sim,  “and 

lh:  ™ 

24*  * 
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surface,  becomes  continuous,  at  the  pectineal  line,  with  the  fascia 
iliaca,  from  which  a process  descends  to  form  the  posterior  part  ot  the 
sheath  of  the  vessels;  while  the  second  or  deeper  layer  passes  behm 
the  psoas  tendon,  and  is  attached  to  the  capsule  of  the  hip-joint, 
where  it  constitutes  the  pubio-femoral  ligament,  and  covers  the  bursa 
in  this  situation.  At  the  saphenic  opening  however,  the  pubic  fascia 
does  not  split,  but  at  this  point,  or  fourteen  lines  below  Poupart 
ligament,  joins  the  iliac  division,  and  assists  in  completing  the  cres- 
centic aperture.  The  middle  portion,  naturally  left  between  those 
two  fasciae,  that  is,  between  the  iliac  and  pubic  portions,  is  the 
cribriform,  which  is  more  weak,  cellular,  and  fatty  than  the  others, 
and  is  continued  upwards,  as  Scarpa’s  layer,  on  the  abdomen,  its 
superficial  surface  being  blended  with  the  subcutaneous  layer  ot 
that  region  ; below  Poupart’s  ligament,  to  which  it  is 
nected,  it  is  pierced  by  the  superficial  branches  of  the  femoral  artery 
and  short  saphenous  nerve,  together  with  the  internal  saphena .vein, 
and  from  the  sieve-like  appearance,  which  those  perforations  produce 
the  name  cribriform  is  derived.  In  all  cases,  it  can  easily  be  rmsed 
from  the  pubic  portion  ; but  when  an  attempt  is  nmde  to  deta  t 
from  the  iliac  division,  a direct  continuity  is  observed  between  then  , 

a circumstance,  which  did  notescape  the  ^^^f^tdcaorm 
Mr.  Colies;  and  therefore,  any  attempt  at  definition 
process,  cai  only  be  considered  as  artificial  When  examined  m fat 
subjects,  it  is  found  to  be  thick,  and  loaded  with  adep  > 
thin  and  emaciated,  it  partakes  of  the  laminated  ™ 

iliac  portion,  being  loosely  attached  to  the  super  eneathiti 

intimately  to  the  sheath  of  the  femoral  vessels  ^h^Tthis 
Crural  Aacn.-It  would  now  facilitate  the  examination  of  th« 

intricate  subject,  if  the  parts  passing  beneath  the  crura  ^ ^ 
dissected  on  the  opposite  side ; for  this  puipose  raised 

should  be  removed  from  Poupart’s  ligament,  the ' vein 

from  the  muscle  of  that  name ; and  the  external  1 n * - ’ ' al 

cleaned  from  their  peritoneal,  and  fascial  investments.  1 ^ 

arch  is  all  that  space  included  between  Poupart’s  ^ 

and  the  bone  posteriorly;  and  is  some  v ha  “^”bernat’s  ligament, 
the  base  externally,  and  the  apex  interna  y,  a th  following 

The  parts  passing  beneath  it,  from  without vith 
- most  externally,  the  external  or  muscu^ut^eou^nerv^  ^ 
the  origin  of  the  sartorius;  next  in  on  er,  • tiie  outer  wall 

the  anterior  crural  nerve;  then  the  psoas  next  the 

of  the  sheath  of  the  vessels,  or  extern** inUal  sep- 
femoral  artery,  the  middle  *ep  a „iaud,  through  which 

turn  crurale;  the  femoral  ring  ‘ . 0f  the  genito-crural 

pass  the  deep  lymphatics;  the  crural  branch  ot  e 


FEMORAL  HERNIA. 


373 


nerve;  and  lastly  Gimberaat’s  ligament,  with  Hey’s  attached  to  its 
base. 

From  what  has  been  just  stated,  it  is  quite  evident  that  the  com- 
munication between  the  abdominal  cavity  and  the  upper  part  of  the 
thigh,  in  other  words,  the  crural  arch,  is  completely  filled  up  by  the 
several  solid  parts  passing  through  it,  with  one  exception  only,  and 
that  is  the  aperture  known  as  the  crural  or  femoral  ring.  This 
opening  imperfectly  occluded  by  a gland,  through  which  the  Lym- 
phatics pass  in  their  course  upwards,  is  of  very  variable  size,  but 
generally  large  enough  to  allow  the  point  of  the  forefinger  to  be 
pressed  through  it;  it  is  of  a triangular  shape,  with  its  base  directed 
outwards,  corresponding  to  the  femoral  vein,  and  internal  septum 
crura le ; and  its  apex,  which  is  truncated,  directed  inwards,  con- 
stituted by  the  base  of  Gimbernat’s,  and  Hey’s  ligaments;  its  anterior 
leg  is  formed  by  Poupart’s  ligament,  and  the  parts  attached  to  it  • 
and  its  posterior,  by  the  linea  ilio-pectinea,  and  the  origin  of  the 
pectmeus  muscle.  In  the  inclined  plane  stretching  from  the  anterior 
.superior  spine  of  the  ilium  to  the  spine  of  the  pubis,  the  ring  occupies 
in  the  erect  position,  the  most  depending  point,  and  hence  it  follows’ 
that  m a threatened  hernia,  the  gut  always  naturally  selects  this’ 
part,  in  order  to  escape. 

• CaVity  °f  ,the  abdomen  with  its  lining  fasciae  has  not  been 
inaptly  compared  to  a funnel  with  two  nozzles,  the  latter  bein* 
represented  by  prismatic  tubes,  known  as  the  crural  canals,  which 

mumcate  on  each  side,  through  the  medium  of  the  rings,  with 
e funnel  above  But  m order  to  understand  those  several  parts 
oroughly,  it  will  be  necessary  to  take  a review  of  the  fascL  of 

Ltr„?  ■r-wit;°u,t 

..r.,,  0 ,’11. 13  1,tterly  impossible  to  acquire  a clear  idea  of  the 

& doTo  it  8 h a ’al  rUPtUre'  Bef°re’ ll0Wever’  Proceeding 

tissue  intrlj  necessary  to  examine  the  subperitomeal  areolar 
issue  in  those  regions,  and  this  maybe  effected  by  tearing  the  ccecum 
from  its  attachments  on  the  right  side,  as  well  as  the  pertWum 

to  H ° t0  0bTVe  the  lax  areoIar  tissue  connecting  the  intestine 

Which  occnnlr  w ’ 0,1  rai8ing  the  siSra°id  flexure  of  the  colon 
which  invests  b B SUpan0;Parfc  of  the  fo88a, »d  the  peritoneum 
BtnaUpr  ! the  areolar  tlssue  wiU  be  found  to  be  more  dense 

vessels  are  qUantlty’  aud  less  8ubJect  to  abscess.  The  external  iliac 
and  anSorpIr?eetheCOVe-ied  **  &ada»  md  on  their  external 
musculo-cutaneus’  ^ m ™ °bserved>  as  weU  as  the 

before  leavin  tK  ‘ *H  sometime8  double,  from  having  divided 

towards  f°mards  aud 

anterior  spine  of  the  ilium.  The  thin  fascia  alluded  to 
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as  constituting  the  sheath  of  the  iliac  vessels,  is  evidently  a conden- 
sation of  the  subperitoneal  areolar  tissue,  although  described  as  a 
process  of  the  iliac  fascia  by  Abernethy,  which  is  certainly  incorrect ; 
it  covers  and  adheres  to  the  artery  and  vein,  sending  also  a thin  „ 
septum  between  them,  which  separates  while  at  the  same  time  it 
connects  them  to  each  other.  On  tracing  this  fascia  downwards  on 
the  forepart  of  the  vessels  to  Poupart’s  ligament,  it  becomes  lax,  and 
often  divisible  into  two  or  more  layers,  which  are  lost  above  and  in 
front  on  the  deep  surface  of  the  fascia  transversalis,  between  it  and 
the  peritonaeum ; from  this  point  it  passes  downwards  and  backwards, 
to  become  continuous  with  the  pelvic  fascia  below,  crossing  in  its 

descent,  and  thus  closing  the  posterior  aspect  of  the  femoral  ring,  and 
necessarily  forming  the  fascia  propria  for  a hernia  occurring  in  this 
rein  This  view  likewise  accords  with  that  of  Cloquet,  or  very 
nearly  so,  who  is  inclined  to  regard  the  fascia  propria  as  a structure 
distinct  from  the  fascia  iliaca,  which  we  will  now  proceed  to  examine. 

Fascia  Iliaca,  seen  on  removing  the  last,  is  attached  to  the  m er 
nal  lip  of  the  crest  of  the  ilium  ; to  the  ilio-lumbar  ligament,  from 
which  it  stretches  upwards,  as  high  as  the  ligamentum  arcuatum 
verum  to  form  the  sheath  of  the  psoas  ; and  to  the  posterior  marg 
of  Poupart’s  ligament,  as  far  inwards  as  the  outer  edge  of  the  external 
mac  artery  being  here  continuous  with  the  fascia  transversalis,  a 
dense  white  line  parallel  to  Poupart’s  ligament  indicating  their 
• and  forming  by  their  union  a fibrous  canal,  m which  is 

found  the  internal  circumflex  ilii  artery,  accompanied  by  one  or  two 
veins  -on  reaching  the  external  iliac  artery  tbe  fascia  dips  back- 
wards, constituting,  as  it  does  so,  the  external  septum  <™rahq  then 
i +-L  nrterv  and  over  the  psoas,  behind  wmcu  m 

Ck  J taSty  r aUast  becomes  attached  to  the  linea  item 
^"watds  as  the  base  of 

" “ rr„,e  ,to 

til  thiffh  to  form  the  posterior  part  of  the  sheath  of  the  vessel.-,, 
the  an2L,  as  we  shall 'presently  see,  being  derived  from  a similar 

already 

with  iugui^  ^^t;tached  inf eriorly 'and 'externally , to  the  inner 

5 the  morn,  tad  r M 

nection  with  the  fascia  iliaca,  a ’ , , stated,  the  two 

external  iliac  artery  ; at  this  point  as  ^ 

fascite  again  separate  from  eac  i 01^r>  ^ th  h ileo-pectinea ; 

wards,  behind  the  vessels,  to  be  attM^edj » the*  * ^ ^ 

while  the  fascia  transversalis  continues  its  coui  se  inv  , 
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nected  to  Poupart’s  ligament,  until  it  reaches  the  middle  line,  where 
it  unites  with  its  fellow  of  the  opposite  side.  But  as  it  passes  over 
the  artery  and  vein,  it  sends  between  them  a strong  process  (middle 
septum  crurale)  which  is  blended  posteriorly  with  the  fascia  iliaca  ; 
and  more  internally,  another  with  similar  attachments,  between  the 
latter  vessel  and  femoral  ring  (septum  crurale  internum).  From 
this  description  therefore,  it  would  appear  scarcely  possible,  that  a 
hernia  could  protrude  through  any  portion  of  the  space  intercepted 
between  the  anterior  superior  spinous  process  of  the  ilium  and  the 
last  named  structure;  but  gliding  downwards  and  inwards  towards 
the  ling,  it  escapes  through  this  outlet,  which,  owing  to  peculiar 
circumstances,  must  always  present  certain  characters  of  weakness 
that  will  ultimately  yield  to  long-continued  and  sustained  pressure 
from  above,  and  having  once  transgressed  the  limits  of  this  opening, 
it  enters  at  once  within  the  walls  of  the  crural  canal — a space  which 
we  will  now  proceed  to  describe,  in  conjunction  with  the  sheath  of 
the  femoral  vessels. 


Sheath  of  the  Femoral  Vessels. — By  dividing  the  superior  cornu 
of  the  iliac  portion  of  the  fascia,  from  Poupart’s  ligament,  and 
reflecting  it  outwards,  the  femoral  sheath , which  is  a funnel-shaped 
tube,  larger  above  than  below,  and  prolonged  superiorly  from  the 
iliac  and  transverse  fascise,  may  be  examined;  it  is  strong,  and  well 
marked,  as  far  as  the  saphenic  opening  ; but  can  be  traced  as  a 
distinct  structure  to  the  end  of  Hunter’s  canal,  where  it  is  lost 
in  a strong  adherent  process  which  surrounds  the  vessels  below. 
Above,  it  contains  three  distinct  canals  separated  from  each  other 
by  two  septa,  sent  backwards  from  the  transversalis  fascia,  to  join 
the  iliac ; the  external  canal,  containing  the  artery  ; the  middle 
which  is  much  the  largest,  the  vein  ; and  the  internal,  the  smallest’ 
giving  passage  to  the  deep  lymphatics.  To  the  last  has  been 
assigned  the  name  of  the  “ crural  canal,”  and  as  the  anatomy  of 
emoral  hernia  can  never  be  properly  understood  without  a full 
acquaintance  with  the  mode  of  formation  of  this  space,  we  will 
now  proceed  to  describe  it  in  detail.  The  crural  canal,  may  be  com 
lered  as  a patulous  three-sided  cone,  with  the  base  above  at  the 

Wow  “th’7  f f0nnS  ib  “I*™"' aperture;  and its  apl 

i tj  **  “f  “,c  7enme  i “ <•  about  o»  inch  and  a quarter 

*£££  tnr  of  the 

rally  IS  immediately  cleared  away,  and  the  vhfffmZ 
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fectly  intelligible.  The  septum  separating  the  venous,  and  lymphatic 
canals  is  exceedingly  strong ; and  that  which  divides  the  artery  and 
vein  is  also  well  marked,  particularly  in  old  subjects  where  the 
former  vessel  is  diseased.  A transverse  section  of  the  sheath,  about  a 
quarter  of  an  inch  below  Poupart’s  ligament,  exhibits  very  well  the 
arrangement  of  this  structure,  as  it  displays  clearly  the  artery,  vein, 
and  lymphatic  gland,  each  occupying  its  separate  compartment. 
The  occurrence  of  a femoral  hernia,  between  the  anterior  spine  of 
the  ilium,  and  the  external  iliac  artery,  is  prevented  by  the  junction 
of  the  iliac  and  transverse  fasciae,  forming,  as  we  have  already 
observed,  an  almost  insuperable  barrier  against  such  a protrusion  ; 
it  rarely  occurs  in  front  of  the  femoral  vessels,  owing  to  the  up- 
ward reflection  of  Abernethy’s  fascia,  and  the  mode  in  which 
these  vessels  are  wedged  beneath  Poupart’s  ligament,  and  retained 
in  position  by  the  several  septa;  while  Gimbernat’s  ligament  obvi- 
ates any  protrusion  internal  to  the  ring,  as  a general  rule ; althoug 
it  is  necessary  to  be  aware,  that  hernia  may,  and  has  occurred  in 
the  three  situations  alluded  to;  but  these  are  merely  exceptiona 
cases.  At  the  femoral  ring,  there  is  however,  less  resistance  than 
in  any  other  part  of  the  crural  arch  ; and  the  intestine,  or  omentum, 
having  passed  through  the  ring,  presses  before  it  the  peritonaeum  as 
its  sac  ; and  also  Abernethy’s  fascia,  as  its  fascia  propria  hernia; ; it 
then  descends  in  the  sheath  of  the  vessels,  separated  from  the  vein 
by  the  internal  septum  crurale,  which  prevents  injurious  pressure  on 
that  vessel.  Whilst  in  this  position,  or  immediately  below  Poupart  s 
ligament,  the  coverings  are  the  following 1.  Integument ; 2.  Super- 
ficial fascia;  3.  Cribriform  fascia  ; 4.  Anterior  layer  of  the  shea  j 
5.  Fascia  propria ; and  6.  the  Peritoneal  sac.  But,  the  pressure  still 
continuing  to  operate  in  a direction  from  above,  the  intestine  descends 
until  it  reaches  the  saphenic  opening  ; beyond  this,  it  cannot  pass 
within  the  lymphatic  sheath,  as  the  latter  terminates  at  the  entrance 
of  the  saphena 'into  the  femoral  vein;  it  consequently  is  arrested 
temporarily  at  this  point,  until,  on  receiving  some  fee*  impetus  from 
above,  it  bursts  through  the  anterior  layer  of  the  sheath,  but  is  agai 
prevented  from  passing  downwards,  beneath  the  fascia  lata,  in  con- 
sequence of  the  process  which  is  sent  backwards  from  the  niaigi 
of  the  saphenic  opening  on  the  femoral  sheath  ; it  therefore  ore 
passage  through  the  cribriform  fascia,  when  its  further  descent  in 
this  direction  is  arrested  according  to  some,  by  its  bec°m'"=  ^ 
plicated  in  the  loop  of  the  superficial  epigastric  artery  which  ^ rt 
ascends  towards  Poupart’s  ligament  forms  a curve, 
directed  upwards  ; while,  according  to  others,  i s 
or  outwards,  cannot  take  place,  owing  to  the  close  adhesion  of  the 
superficial  fascia  to  the  edge  of  the  saphenic  opening  and  falciform 
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process  ; it  therefore  must  seek  the  position  where  least  resistance  is 
offered  to  its  progress,  and  where  the  fasciae  are  easily  capable  of 
separation  ; this  is  found  in  that  natural  groove,  or  depression  that 
exists  between  the  femoral  vessels  externally,  and  the  adductor 
longus  internally.  Through  this,  it  winds  upwards,  over  Pourpart’s 
ligament,  and  on  reaching  the  abdominal  wall,  lies  between  Scarpa’s, 
and  the  superficial  fascia,  its  coverings  being,  from  superficial  to 
deep ; integuments,  superficial  fascia,  fascia  propria,  and  the  peri- 
toneal sac.  In  the  course  just  described,  the  intestine  may  be 
strangulated  at  any  of  the  following  points  : — by  the  orifice  in  the 
cribrifoim  fascia,  by  Burns’,  Hey’s,  by  Gimbernat’s  ligaments ; or 
contraction  of  the  neck  of  the  sac,  or  by  bridles  of  lymph  crossing 
the  cavity.  In  the  reduction  of  a fully  formed  femoral  hernia,  it 
will  first  be  necessary  to  relax  the  abdominal  walls,  by  placing  the 
patient  in  a partially  sitting  position,  and  also  by  flexion  and  in- 
version of  the  thigh,  to  relax  Poupart’s  ligament,  by  acting  on  the 
iliac  portion  of  the  fascia  lata  ; the  tumour  should  then  be  pressed 
downwards,  then  backwards,  and  finally  forced  upwards,  backwards, 
and  outwards,  in  the  direction  of  the  crural  canal.  In  the  operation 
for  strangulated  femoral  hernia,  after  the  sac  is  opened,  and  the 
finger  introduced  to  the  stricture,  the  latter  should  be  divided  up- 
wards and  inwards,  many  authorities  conceiving  it  sufficient  to  divide 
Hey  s ligament,  where  it  dips  backwards,  to  join  the  base  of  Gimber- 
na  s.  In  this  case,  the  obturator  artery  may  be  wounded,  if  it 
arise  from  the  internal  epigastric ; instead  of  taking  its  ordinary 
ongm  from  the  internal  iliac ; as  in  this  anomalous  instance  it  usually 
passes  internal  and  anterior  to  the  neck  of  the  sac,  but  even  with  this 
ongin  it  may  run  behind  the  neck,  and  thus  be  removed  from  all 
anger  (see  Anatomy  of  the  Arteries).  Or,  again,  the  edge  of  the 
divide^Il  - directed  upwards,  forwards,  and  inwards,  so  as  to 
cJp  ° bgameQt«  or  directly  upwards  and  forwards,  so  as  to 
not  f°UPart  S ;,,but  m t !e  latter  instance,  great  care  must  be  observed 
mode  o?Ure  r VaS  6nS  hl  the  male  ; and  in  both  sexes,  this 

“eaLl  Tth  10nJS  aPf,  t0  be  attended  With  Permanent 

Wonted  Th £ abd°mmal  Walls>  and  ^uld  therefore  be  seldom 

so  as  to  divide  pmh’  T7  be  alS°  tUr?ed  d°Wmvards  and  outwards, 
cL  the  f f UrUS  1'"ameUfc  ; or  direc%  outwards,  so  as  to  in- 

S tW  tw  rr  \ 0r>  in  fact)  ifc  may  be  ^d,  as  a general 
will’be  n i Sbghtest.cut  1D  any  one  of  those  positions  alluded  to 
be  quite  sufficient,  in  the  great  majority  of  instances  to  relax  nil 

^*•‘^7,,  **  Walk  Jot  liernia^ia  much  more 

w£ the f \ aU  m male;  because  the  crural  arch  is 

the  sn’  P fasciae  weaker,  and  the  muscles  which  naturally  occupy 
the  space,  are  smaller.  On  the  other  hand,  the  abdominal  rings  are 
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smaller  in  the  female,  thus  obviating  the  tendency  to  inguinal  pro- 
trusion. 


GLUTA5AL  REGION. 

In  order  to  examine  this  region,  place  a block  beneath  the  pelvis, 
to  make  the  parts  tense  ; carry  an  incision  round  the  crest  of  the 
ilium,  from  the  posterior  spinous  process  downwards,  on  the  side  m 
the  sacrum  to  the  coccyx,  and  then  let  it  be  continued  oblique  y 
downwards  and  outwards,  to  the  junction  of  the  upper  and  middle 
thirds  of  the  femur.  The  skin  is  thick  and  dense  in  this  region, 
particularly  over  the  tuber  ischii,  and  is  supported  by  a fatty  sub- 
cutaneous areolar  tissue,  usually  described  as  the  superficial  fascia  ; 
anteriorly  and  superiorly,  it  partakes  somewhat  of  the  characters  of 
that  structure ; but  interiorly,  where  it  forms  the  fold  of  the  buttock 
the  fatty  granules  constitute  a thick  elastic  mass,  sustained  and  kept 
in  position  by  dense  bands  of  areolo-fibrous  tissue,  which  preclude 
displacement  of  the  adipose  mass,  during  the  sitting  posture.  In 
this  layer,  over  the  buttock  several  cutaneous  nerves  are  exposed  ; 
thus,  most  anteriorly,  we  find  a twig  sent  back  from  the  musculo- 
cutaneous, a branch  of  the  lumbar  plexus  ; more  posteriorly,  the 
external  branch  of  the  last  dorsal  nerve,  which,  having  pierced  the 
transversalis,  internal  and  external  oblique  muscles,  turns  over  the 
crest  of  the  ilium,  and  also  terminates  in  the  integument , sti 
tether  tackwate,  the  iliac  branch  o£  the  mcac„Ul  creeses  the 
crest  of  the  ilium,  and,  bending  downwards,  supplies  the  skin 
still  nearer  the  sacrum,  some  cutaneous  filaments  are  visible,  derived 
from  the  lumbar  nerves ; and  interiorly,  a cutaneous  flat  filament  from 
the  lesser  sciatic,  winds  round  the  lower  edge  of  the  gluteus  maxmius 
and  is  lost  about  the  centre  of  the  region.  Those  numerous  cutaneous 
nerves  account  for  the  exquisite  sensibility  which  is  manifes  t 
in  those  hysterical  affections  simulating  hip-jomt  disease, 
have  so  repeatedly  led  the  most  experienced  surgeons  into  an  error  of 

FABCIA-On  removing  the  fat,  the  pro,*,-  fascia  is 
posed  stron-  iu  front  but  weak  posteriorly ; it  passes  from  the  tensor 
vaginse  over  the  gluteus  medius,  where  it  is  tense  and  remarkaWy 
thfck-  and  arriving  at  the  anterior  margin  of  the  gluteus  maximus 

eplita'into  two  layers,  one  of  which  e ^ '<* 

deeper  than  that  muscle  ; the  superficial,  is  attache to t , 

theUium,  and  to  the  spines  of  the  sacrum;  gluteus 

in  its  character,  runs  beneath  the  muscle  and  adhj-totteg 
medius,  and  capsular  muscles  ; it  is  attached  d,  g?  * 

sciatic  ligament ; and  covers  the  gluteal  vessels,  send  B 
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them,  and  so  confounding  them  with  the  surrounding  parts,  that  they 

are  with  difficulty  isolated.  This  fascia  may  now  be  raised,  in  a line 
from  the  sacrum  to  the  great  trochanter,  and  the  gluteus  maxim  ns 
exposed. 

Glutveus  Maximus.— Somewhat  square  in  shape,  and  placed  on 
the  buttock  and  superior  fifth  of  the  thigh,  arises  from  a triangular 
surface  on  the  posterior  fifth  of  the  crest  of  the  ilium,  from  a depres- 
sion below  it,  from  the  side  and  back  of  the  fifth  piece  of  the  sacrum 
also  from  the  coccyx,  from  the  sheath  of  the  erector  spinse,  posterior 
sacro-iliac,  llio-lumbar,  and  great  sacro-sciatic  ligaments  ; the  fibres 
pass  obliquely  downwards,  outwards,  and  forwards,  and  become 
attached  to  a broad  aponeurotic  expansion,  which  is  inserted  into 
the  fascia  lata,  into  the  line  leading  from  the  great  trochanter  to  the 
finea  aspera,  and  into  the  upper  third  of  that  line,  between  the 
vastus  externus  and  the  adductor  magnus,  and  above  the  origin  of 
the  short  head  of  the  biceps. 

delations.— It  is  covered  superficially  by  the  skin,  fat,  and  fascia  • 
and  lies  on  parts  which  will  be  enumerated,  when  it  is  cut  across  and 
reflected.  In  structure  it  is  coarse  and  fasciculated,  in  this  respect 
s longly  resembling  the  deltoid  ; the  superior  two-thirds  of  the  fibres 
are  connected  to  the  bone,  but  the  inferior  are  attached  to  the  fascia 
covering  the  vastus  externus.  Of  the  four  margins,  one  is  connected 
to  the  sacrum  ; a second,  anteriorly  overlaps  the  gluteus  medius  ; a 
thud,  thick  and  round,  forms  inferiorly  the  fold  of  the  nates  ; and 

f0fl'rth’  13  fP°neurotic  and  attached  to  the  femur.  In  morbus 
cox®  this  muscle  is  atrophied. 

Action— To  extend  the  thigh,  rotate  it  outwards,  and  preserve 
the  erect  position  of  the  body;  for  this  last  purpose  being  mud 
better  developed  in  man,  than  in  the  lower  animals.  It  is  also  of 
great  use  in  supporting  the  posterior  surface  of  the  articulation.  ’ 
if  the  muscle  be  now  cut  across  and  reflected,  and  the  thin  layer 

bmSaintom°Ved  T,  tht‘  partS  bcneath>  the  following  will' be 
brought  into  view  .-gluteus  medius,  but  its  anterior  fourth  is  still 

covered  by  a strong  fascia;  and  at  its  lower  margin ^the  Xtta 
tery,and  vein,  superior  gluteal  nerve,  all  of  which  semrnfpti  f • ' 

8ci;rf7r  r,the  1,atter  nins  outwards  to  emerge  from  the  great 
static  notch;  below  the  pyriforrnis,  the  sciatic,  and  pudic  artfries 

^SSSSSs5=S£- 
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when  the  thigh  is  inverted  by  the  lesser  trochanter,  and  the  insertion 
of  the  psoas,  and  iliacus  muscles  ; still  lower,  the  great  sciatic  liga- 
ment is  exposed,  with  the  tuber  iscliii,  the  origins  of  the  hamstring 
muscles,  the  great  trochanter,  and  the  bursa  which  covers  that  point 
of  bone.  This  bursa  is  extremely  large  and  multilocular,  with  one 
surface  adhering  to  the  bone,  and  the  other  to  the  deep  aspect  of  the 
muscle  ; but  another  smaller  one,  is  often  found  between  the  tuber 
iscliii  and  the  muscle  ; apd  sometimes  even  a third  between  its  teudon 
and  the  vastus  externus.  In  one  instance,  the  three  bursal  sacs  were 
observed  to  form  a continuous  chain,  a free  communication  existing 
between  them,  but  the  rule  is  that  each  should  be  distinct.  We  have 
also,  in  three  cases,  seen  a bursa  between  the  tendon  of  the  muscle 
where  it  commences,  and  the  superficial  fascia. . 

Gluteus  Medius.— Triangular  in  shape,  thick  and  fleshy  above, 
but  narrow  and  tendinous  below  ; arises  from  the  superior  curved 
line  on  the  dorsum  of  the  ilium,  from  the  surface  above  and  below 
that  line,  from  the  three  anterior  fourths  of  the  crest  of  the  ilium, 
anterior  superior  spine,  and  notch  below  it,  from  the  strong  fascia 
which  covers  its  anterior  fourth,  and  frequently  tendinous  from  the 
anterior  point  of  the  inferior  curved  line  ; the  anterior  fibres  pass 
downwards  and  backwards,  the  posterior  downwards  and  forwards, 
the  middle  vertically,  and  are  all  inserted  by  a fan-shaped  tendon 
which  is  formed  within  the  muscle,  into  an  oblique  facette  on 
external  side  of  the  great  trochanter,  and  into  a tubercle  at 

anterior  part  of  that  facette.  . 

Relations— It  is  covered  by  the  gluteus  maximus  tensor  vagin* 

femoris,  and  in  front  by  the  fascia  only;  also  by  the  suP«’hc1^ 
branches  of  the  glutseal  artery,  and  a thin  fibrous  layer.  It  lies  on 
the  glutaeus  mini  mus,  on  the  deep  branches  of  the  Slu^l  artej  and 
nerve,  and  on  the  ilium  and  great  trochanter,  from  the  uppei  pari 

of  which  it  is  separated  by  a bursa.  _ . . 

Action.— The  anterior  fibres  flex  and  rotate  inwards;  win 
posterior  extend  and  rotate  outwards,  the  anterior  being  much  the 
more  powerful ; the  whole  muscle  will  abduct  the  limb,  and  strengt  e 

the  capsular  ligament  externally.  , . :* 

Glutjeus  Minimus,  seen  by  reflecting  the  last  » ved 

is  similar  in  shape,  but  much  smaller ; arises  from  the  nfenor  curved 
iLe  oX  do-™  of  the  ilium,  uud  the  „,»»  ,r 
the  hip-joint;  the  anterior  fibres  pass  downwards  and  backwards, 
the  posterior  obliquely  forwards,  the  middle  vertica  7,  and  are 
attached  to  a fan-shaped  tendon,  which  is  insei rted  into 
anterior  part  of  the  great  trochanter,  the  bone  being  h 
marked  by  a facette,  which  is  transverse  in  indirection. 

Relations.- It  lies  on  the  bone,  external  tendon  of  the  rectus 
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femoris,  and  capsular  ligament  of  the  joint,  with  some  adipose 
areolar  tissue  intervening.  It  is  covered  by  the  glutseus  medius, 
with  which  it  is  united  anteriorly ; and  by  the  deep  branches  of  the 
glutseal  artery  and  superior  gluteal  nerve ; the  tendon  is  generally 
united  with  that  of  the  pyriformis. 

Action. — Similar  to  the  last,  but  that  it  abducts  more  forcibly,  and 
in  that  motion  draws  the  synovial  membrane  out  of  the  articulation. 
(See  Gluteal  Artery,  in  the  Anatomy  of  the  Vessels,  also  the 
GlutjEal  N erve,  a branch  derived  from  the  lumbar  plexus.) 

Pyriformis.  Triangular  or  conoid  in  figure,  and  lying  partly 
within,  and  partly  without  the  pelvis,  wide  and  fleshy  at  its  origin) 
but  narrow  and  tendinous  at  its  insertion;  arises  by  fleshy  slips' 
from  the  second,  third,  and  fourth  bones  of  the  sacrum,  between 
the  gutters  of  the  anterior  sacral  foramina.  It  is  at  first,  flat  and 
fleshy,  and  as  it  passes  outwards  through  the  sciatic  notch,  takes 
an  origin  from  its  upper  margin,  and  also  from  the  sciatic  ligament ; 
the  fibres,  external  to  the  pelvis,  converge  and  terminate  in  a tendon, 
which  passes  downwards,  outwards,  and  forwards,  and  is  inserted 
into  the  inner  side  of  the  great  trochanter,  above  the  digital  fossa, 
and  below  the  glutseus  minimus,  with  the  tendon  of  which  it  is 
sometimes  intimately  blended. 


Relations.  Anteriorly  it  is  covered,  while  within  the  pelvis,  by 
the  sacral  plexus,  branches  of  the  internal  iliac  artery,  and  the  rectum 
on  the  left  side;  but  outside  the  pelvis,  the  anterior  surface 


Superior  Gemellus.-A  round  muscular  band,  which  arises  from 


arises  from 
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the  external  surface  of  the  spine  of  the  ischium,  and  passing  trans- 
versely outwards,  is  inserted  into  the  digital  fossa  of  the  great 
trochanter,  below  the  pyriformis,  and  above  the  tendon  of  the 
obturator  internus,  with  which  it  is  intimately  connected. 

Relations. — It  lies  on  the  bone  and  capsular  ligament,  and  is 
covered  by  the  gluteus  maximus,  greater  and  lesser  sciatic  nerves, 
with  branches  of  the  sciatic  artery ; having  above  it,  the  pyriformis, 
and  below  it  the  obturator  internus  tendon,  from  which  it  cannot  be 
separated.  This  muscle  is  sometimes  wanting,  or  may  be  represented 
by  a cord  of  areolar  tissue,  and  occasionally  is  inserted  into  the  tendon 
of  the  pyriformis,  without  reaching  the  bone. 

Obturator  Internus,  arises  within  the  pelvis,  from  the  deep  or 
pelvic  surface  of  the  obturator  foramen,  except  that  part  through 
which  the  vessels  pass ; from  the  ligament,  which  closes  the  opening  ; 
and  from  all  that  portion  of  the  bone,  which  lies  between  the  obturator 
foramen  and  the  great  sciatic  notch,  extending  as  high  as  the  brim 
of  the  pelvis.,  as  well  as  from  the  pelvic  fascia.  The  internal  fibres 
pass  backwards,  ascending  a little,  the  middle  and  superior  down- 
wards and  backwards;  and  the  most  posterior  first  curve  a little 
forwards,  then  run  backwards,  all  converging  to  the  lesser  sciatic 
notch,  where  they  become  attached  to  a tendon  that  is  in  their  noddle; 
then,  partly  tendinous  and  partly  fleshy,  it  passes  through  that 
opening,  between  the  spine  and  tuber  ischn,  a large  bursa  investing 
the  surface  of  the  bone,  to  facilitate  the  movements  of  the  muscle  on 
the  cartilaginous  trochlea  it  presents ; on  the  fleshy  fibres  ceasing,  e 
tendon  is  reflected  at  right  angles  outwards,  and  is  inserted  into  the 
digital  fossa,  below  the  superior,  and  above  the  inferior  Se“e 
Relations.— Within  the  pelvis,  it  lies  on  the  bone,  and  obtura 
ligament,  while  the  obturator  fascia  separates  its  deep  surface  from 
the  levator  ani,  from  the  bladder,  and  from  the  obturator  nerve  and 
vessels  which  course  along  its  surface.  In  the  notch,  it  is  alrnos 
rounded  by  a bursa,  which  is  large  and  loose ; the  pudic  artery,  ner  % e, 
and  vein  be  above  it,  the  nerve  being  nearest  to  the  bone  its  on 
nerve  or  the  internal  obturator  also  entering  at  this  point  in  its  course 
outwards  ; it  is  almost  enveloped  by  the  gemelli,  having  similar 

relations  ; and  it  is  particularly  adherent  to 

the  capsule.  Its  tendon  is  likewise  remarkable,  for  the  fluted  appeal 

*■»  * r>t— * 

double,  arises  from  a projectiug  rough  prominence  on  the  tuba , isclm, 

below  the  lesser  sciatic  notch,  and  passing  horizontally  outwards, 

inserted  into  the  digital  fossa,  below  the  obturator  internus. 

Relations.- By  its  deep  surface  it  corresponds  to .the  bone, 
ligament,  and  obturator  bursa  ; superficially,  to  the  gluteus  m. 
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inns,  and  greater  and  lesser  sciatic  nerves ; above,  to  tbe  obturator 
iuternus ; below,  at  its  origin  to  the  quadratus  femoris ; and,  nearer 
to  its  insertion,  to  the  obturator  externus. 

Action. — With  the  gemelli,  it  strengthens  the  capsule  posteriorly, 
rotates  outwards,  and  abducts. 

Quadratus  Femoris. — Situated  below  the  last,  and  oblong  in 
shape,  arises  from  the  outer  edge  of  the  tuber  ischii,  external  and 
anterior  to  the  semimembranosus,  and  passing  horizontally  outwards, 
is  inserted  into  the  posterior  intertrochanteric  line. 


Relations.  Posteriorly,  it  is  covered  by  the  gluteus  maximus, 
great  sciatic  nerve,  and  branches  of  the  sciatic,  and  gluteal  arteries  ; 
anteriorly,  it  lies  on  the  bone,  obturator  externus,  lesser  trochanter, 
and  insertion  of  the  psoas  and  iliacus  muscles  ; the  upper  margin,  is 
parallel  to  the  inferior  gemellus  ; and  the  lower,  to  the  adductor 
magnus,  from  which  it  is  separated  by  the  terminal  branch  of  the 
internal  circumflex  artery.  This  muscle  is  sometimes  absent  alto- 
gether ; and  in  a few  cases,  was  found  to  take  a much  more  extensive 
origin,  so  as  to  extend  even  to  the  ascending  ramus  of  the  ischium ; 
in  such  cases,  it  is  twisted  above  the  margin  of  the  adductor  magnus. 

Obturator  Externus  is  seen  by  cutting  across  the  quadratus ; but 
even  under  those  .circumstances  is  only  partially  exposed,  and  should 
be  examined  again  with  the  anterior  region  of  the  thigh.  It  arises 
fleshy  from  the  inferior  surface  of  the  circumference  of  the  obturator 
toramen,  from  the  obturator  ligament,  and  also  from  a strong  fascia 
which  completes  the  canal  for  the  obturator  vessels  above  ; from 
this  broad  and  expanded  origin,  the  superior  fibres  pass  obliquely 
downwards,  forwards,  and  outwards,  the  middle  horizontally,  and 
the  inferior  slightly  upwards  ; they  all  terminate  on  the  surface  of 
a strong  tendon,  which  ascends  backwards  in  a groove  between  the 
ower  lip  of  the  acetabulum  and  the  tuber  ischii,  this  groove  being 
hned  by  a process  of  the  capsular  ligament  and  a synovial  bursa 

fo,  wW11,  S r™d  the  U6Ck0f  thefemur,  ^ Passes  upwards) 
forwards,  and  outwards,  to  be  inserted  into  the  lowest  part  of  the 
digital  fossa  of  the  great  trochanter. 

* iS  C°Vered  by  the  Pectiueus,  by  a strong 
separated?’  obturator  nerve>  and  artery.  Its  lower  edge,  is 

tr  dflT  the  ,upper  mfSm  of  the  adductor  brevis,  by  the  in- 

hdlrrfl?arteT;  an.dtbe  deep  Surface>  rests  on  the  bone, 
ia  rS^amf  V l8tm  the  gr00Ve’  lies  inferior  and 
teno  Ld  t T'  d ligament,  and  is  at  first  inferior  and  pos- 
Jen  directly  posterior  to  the  neck  of  the  bone. 

iuferioriyandim?*6  °utwayds’  to  strengthen  the  capsular  ligament 

states  otet  T’y’  .and  Ilkewise  assist  in  adduction;  during 
states  of  extreme  abduction  the  tendon  of  this  muscle  is  put  on  tS 
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stretch,  affording  a powerful  obstacle  to  dislocation  into  the  obturator 
foramen,  which  usually  takes  place  when  the  limbs  are  widely  apart. 
In  a case  of  advanced  rheumatic  arthritis  of  the  hip-joint  we  observed 
the  tendon  converted  into  bone,  and  the  whole  muscle  degenerated 
into  a ligamentous  structure.  In  dislocations  on  the  dorsum  of  the 
ilium,  as  well  as  into  the  sciatic  notch,  the  tendon  is  torn  from  the 
fleshy  fibres,  but  rarely  from  its  insertion  into  the  bone. 


ANTERIOR  REGION  OF  THE  THIGH. 

The  thigh  must  now  be  supported  on  a block,  with  the  anterior 
surface  directed  forwards,  and  the  incisions  previously  made  in  the 
examination  of  femoral  hernia  prolonged  downwards  on  either  side, 
two  inches  below  both  condyles  of  the  tibia ; when  on  reflecting 
the  flap,  the  superficial  fascia  is  exposed,  thick  internally,  but  not 
so  dense  as  on  the  external  side  ; between  its  layers,  the  internal 
saphenous  vein  is  seen  on  the  inside,  with  the  internal  posterior 
cutaneous  branch  joining  it,  while  several  cutaneous  nerves  are  also 
observed  ; thus  the  external  cutaneous,  a branch  of  the  musculo- 
cutaneous, and  the  middle  cutaneous,  a branch  of  the  anterior  crural, 
pierce  the  sartorius,  and  fascia  lata,  three  inches  below  Poupart  s 
ligament ; the  internal  cutaneous,  which  is  sometimes  double,  and 
also  derived  from  the  anterior  crural,  perforates  the  fascia  and  sar- 
torious,  about  two  inches  inferior  to  the  last ; and  lastly,  a branch 
of  the  internal  saphenous  pierces  the  sartorius,  and  fascia,  and, 
curving  forwards,  one  filament  forms  a plexus  on  the  patella,  while 
the  other  ramifies  on  the  inner  side  of  the  knee-joint  and  the  internal 
and  anterior  surface  of  the  leg.  The  crural  branch  of  the  genito- 
crural,  and  short  saphenous  nerves,  have  been  already  described ; but 
in  addition  to  these,  two  or  three  small,  slender,  and  flat  branches  of 
the  anterior  crural,  pierce  the  fascia,  and  accompany  the  vein  in  the 
thigh.  Thus  on  the  anterior,  external,  and  internal  aspects  of  the 
thigh,  there  are  seven  cutaneous  nerves,  five  being  derived  from  the 
anterior  crural,  or  its  branches,  and  two  from  branches  of  the  lumbar 
plexus.  By  now  removing  the  superficial  fascia,  the  fascia  lata  may 
be  examined. 

Fascia  Lata.— Although  descriptions  of  individual  parts  of  the 
great  fibrous  investment  of  the  thigh  have  been  already  given,  still, 
in  conformity  with  the  convenience  of  examination,  it  will  be  re- 
quisite at  present,  to  speak  of  the  whole  structure,  extending  from 
the  limit  of  the  thigh  above,  to  the  knee-joint  interiorly,  as  it  exists 
in  its  integrity,  as  a sheath  to  preserve  the  position  of  the  muscles, 
and  to  control  their  movements,  but  without  subjecting  them  to  any 
injurious  pressure.  Superiorly,  it  is  attached  to  Poupart  s ligament, 
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crest  of  the  ilium,  tubercles  on  the  back  of  the  sacrum,  ascending 
ramus  of  the  ischium,  and  descending  ramus  and  symphysis  of  the 
pubis  , inferiorly,  and  anteriorly,  to  the  patella,  and  the  involucrum 
of  the  knee-joint,  which  it  assists  in  forming ; and  posteriorly,  it 
passes  over  the  popliteal  space,  adhering  to  those  tendons  which  form 
its  lateral  boundaries,  and  becoming  continuous  with  the  fascia  of  the 
leg.  Externally,  it  sends  a process  between  the  vastus  externus  in 
front,  and  the  glutseus  maximus  and  short  head  of  the  biceps  behind, 
constituting  the  external  intermuscular  septum,  which  is  attached 
to  the  outer  side  of  the  linea  aspera,  from  the  great  trochanter  to  the 
external  condyle  ; immediately  above  the  latter  process,  it  is  thick 
and  round,  and  can  be  traced  downwards,  covering  and  adhering  to 
the  external  lateral  ligament  of  the  knee-joint ; this  septum  is  re- 
markably strong,  but  weaker  above  than  below,  and  is  pierced  by 
the  posterior  branches  of  the  external  circumflex,  and  by  the  superior 
external  articular  artery.  A similar  process  is  sent  in,  on  the  internal 
side,  between  the  vastus  internus  anteriorly,  and  the  adductors 
posteriorly,  and  this  is  attached  from  the  root  of  the  lesser  trochanter 
to  the  internal  condyle;  like  the  former,  it  is  strong  below,  where 
is  thick,  round,  and  incorporated  with  the  tendon  of  the  adductor 
magnus,  and  ultimately  becomes  continuous  with  the  internal  lateral 
garnent  of  the  knee-joint ; it  is  pierced  above,  by  the  internal  cir- 
flex  next  m order  by  the  first,  and  second  perforating;  then  bv 

tl7£?w  m07S;  theU  by  the  third’  and  perforating; 

t en  by  the  femorai  artery,  and  vein;  and  lastly,  by  the  internal 

su^rior  articular  artery.  A thinner  sheet  also  sinks  deeply,  to  sepa- 
rate the  adductors  from  the  posterior  layer  of  muscles.  Thus,  in  fact 
^e  constituted  three  great  sheaths,  one  anterior,  the  second  pos- 

£ern  i th.lrd.  mtemali  subdividing  the  muscles,  into  anterior, 
^nal  and  posterior  sets.  With  very  few  exceptions,  each  muscle 
has  likewise  its  special  sheath,  derived  from  the  fascia  ; but  these  we 
p efei  to  describe  with  each  distinct  muscle,  rather  than  enumerate 

in^  mdlVlduallJ-  The  fascia  ]ata  itself,  is  composed  of  fibres  pass- 
n in  three  different  directions,  the  superficial  transversely1  the 
deeper  longitudinally,  and  an  intermediate  or  decussating  set,  W 
between  the  two  former;  the  difference  in  direction  of  the  fibies 
observed  in  certain  situations  arising,  not  from  any  particular  change 
h • coaise>  but  rather  from  the  greater  development  of  one  set 

examhle  E 7 “0W  be  rem°ved,  in  order  to 

ns  7 ^ Ch  m this  reSiou  are — tensor  vagi  me  feme 

r*u8;  and3lc«fenlU8,  ^ femoris>  <*«- 

•ir,fiEfS°R  VeAGINiE’  occuPying  Ihe  upper  and  outer  side  of  the  third, 
80mewta  Catena  in  shlpe,  arise,  tendinous 

25 
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outer  side  of  the  anterior  superior  spinous  process  of  the  ilium,  and 
from  the  crest  above  that  point,  between  the  gluteus  medius  and 
the  iliacus  internus.  It  passes  downwards  and  backwards,  terminate 
ing  in  a broad  expansion  anteriorly,  and  a number  of  tendinous 
slips  posteriorly,  by  which  it  is  inserted  into  a sheath  of  the  fascia 
lata,  about  the  superior  fourth  of  the  thigh, . below  and  behind  the 
great  trochanter. 

Relations. — Externally,  it  is  covered  by  the  strong  layer  of  fascia, 
which  here  appears  tendinous ; internally,  it  corresponds  to  the  deep 
layer  of  fascia,  beneath  which  lie  the  rectus,  vastus  externus,  and 
ascending  branches  of  the  external  circumflex  artery ; posteriorly,  to 
the  gluteus  medius,  a deep  branch  of  the  gluteal  artery,  passing 
downwards  to  anastomose  with  the  circumflex,  separating  them ; an- 
terioi’ly,  to  the  sartorius  above ; but  somewhat  lower,  to  a triangular 
space  containing  the  rectus,  branches  of  the  anterior  musculo-cu- 
taneous  nerve,  with  inferior  ramusculi  of  the  external  circumflex 
artery ; the  terminal  branch  of  the  superior  gluteal  nerve,  is  in  its 
sheath. 

Action. — To  make  tense  the  fascia  ; and  prevent  displacement  of 
the  vastus  externus,  during  its  contraction  ; to  flex  the  thigh  and 
extend  the  leg,  indirectly  by  acting  on  the  fascia  lata  ; also  to  rotate 
the  thigh  inwards,  in  which  action  it  is  associated  with  the  gluteus 
medius,  and  the  gluteus  minimus,  by  the  superior  gluteal  nerve. 

Sartorius. — Long  and  flat,  occupying  the  external,  anterior,  and 
inner  sides  of  the  thigh,  and  the  superior  part  of  the  leg ; arises 
from  the  anterior  superior  spine  of  the  ilium,  and  from  the  upper 
part  of  a notch  below  that  process,  by  a flat  tendon,  more  marked 
posteriorly,  than  anteriorly  ; it  becomes  fleshy,  almost  immediately ; 
and  passing,  at  first  downwards  and  inwards,  then  vertically  down- 
wards, on  the  internal  side  of  the  thigh,  courses  behind  the  internal 
condyle  of  the  femur ; there  becoming  tendinous,  it  curves  forwards, 
over  the  internal  condyle  of  the  tibia,  the  tendon  expanding  below 
the  inner  side  of  the  knee-joint ; and  is  inserted  into  the  internal  and 
anterior  side  of  the  tibia,  below  the  condyle,  and  above  the  gracilis, 
and  semi-tendinosus. 

Relations— This  is  the  most  superficial  muscle  of  the  thigh,  and 
the  longest  in  the  body  ; consequently,  its  deep  relations  are  numer- 
ous. It  lies  immediately  beneath  the  fascia,  and  crosses  the  psoas, 
iliacus,  and  rectus  muscles,  the  femoral  artery,  vein,  and  internal 
saphenous  nerve,  the  vastus  internus,  adductor  longus,  and  maguus, 
the  gracilis,  with  the  internal  lateral  ligament  of  the  knee  joint, 
and  the  tibia  in  its  upper  third ; the  inner  edge  forms  the  outer 
boundary  of  Scarpa’s  angle,  and  therefore  serves  as  a guide  to  the 
femoral  artery  in  this  region,  but  in  the  middle  third  it  lies  on  the 
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strong  fascia  which  constitutes  the  anterior  wall  of  Hunter’s  canal, 
yet  still  always  inclining  towards  its  internal  part ; so  that  in  the 
operation  of  securing  the  artery  in  this  region  it  is  a disputed  point  as 
to  whether  it  should  be  drawn  outwards  or  inwards,  or  divided;  but 
from  the  figure  of  the  surface,  and  the  connexions  of  the  muscle 
there  is  not  a doubt, — and  of  this  we  have  satisfied  ourselves  fre- 
quently, but  that  it  can  be  drawn  inwards,  with  far  greater  facility 
than  in  the  opposite  direction  ; inferior  to  the  canal,  the  muscle  lies 
between  the  gracilis,  and  vastus  internus,  the  saphena  vein,  and  nerve 
lying  at  its  posterior  margin  ; and  as  the  tendon  curves  forwards,  it 
is  concave  upwards  and  forwards,  and  convex  downwards  and  back- 
wards ; from  the  former,  or  concavity,  a thin  layer  is  continued  over 
the  synovial  membrane  of  the  knee-joint,  as  far  as  the  patella ; while 
from  the  latter,  or  convexity,  a strong  process  passes  downwards 
over  the  inner  edge  of  the  gastrocnemius,  to  become  continuous 
with  the  fascia  of  the  leg  ; its  tendon  is  separated  from  the  gracilis, 
above  by  the  internal  saphena  vein,  and  nerve ; and  below,  by  a bursa ; 
but  still  with  the  tendons  of  the  gracilis,  and  semi-tendinosns,  it 
onus  that  peculiar  arrangement  known  as  the  goose’s  foot.  In  its 
course  downwards,  the  muscle  is  pierced  by  three  nerves,  viz.,  the 
middle,  and  internal  cutaneous,  and  the  reflected  cutaneous  branch 
of  the  internal  saphenous,  that  passes  to  the  skin  over  the  knee- 
joint  ; in  its'entire  extent,  it  is  enclosed  in  a separate  sheath  of  the 
fascia  lata,  which  is  remarkable  for  its  prismatic  form;  and  in 
structure,  it  is  likewise  peculiar,  in  possessing  but  a small  amount  of 
tendinous  tissue,  and  for  its  fibres  running  the  whole  length  of  the 
muscle,  without  any  interruption. 


- wii°  oup,  pass  downwards  and  outwards, 


isterior  surface  and  sides 
Is,  as  applied  to  the  mesial 
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line  of  the  muscle ; and  at  the  inferior  third,  become  attached  to 
the  anterior  surface  of  a tendinous  expansion  that  contracts  as  d 
descends,  and  is  inserted  into  the  base  of  the  patella,  sending 
also  over  the  surface  of  that  bone  -which  become  continuous  with  the 
ligamentum  patellae,  through  the  medium  of  which  the  muscle  is 
afain  inserted  into  the  tubercle  of  the  tibia.  The  direction  of  the 
entire  muscle  is  downwards  and  inwards,  in  the  axis  of  the  fern  , 
but  not  so  is  its  insertion  through  the  patellar  ligament,  which 
downwards  and  outwards,  or  in  the  axis  of  the  ti  11a. 

Relation,  and  Structure.- This  is  a bipenmform i“usc1^ 
its  fibres  diverging  from  a mesial  tendon  ; and,  while  the  tendon 
originTs  prolonjedon  the  anterior  surface,  to  facilitate  the  movements 
of  the  sartorius,  that  of  insertion  commences  on  the  postenor  surf.  , 
to  allow  a similar  gliding  on  the  subjacent  cruraeus.  The  externa 
tLdon  of  origin,  which  we  have  observed  sometimes  to  be  absent  n 
advanced  cases  of  rheumatic  arthritis,  lies  on  the  bone  and  capsul 
ligament  of  the  hip-joint,  and  is  covered  by  the  gluteus  minimus 
ST  mi  tensor  vaginas  fermoris  ; whilst  the  mternal  « h-mi 
between  the  external  tendon,  and  the  iliacns,  wlneh  everkps  It 
the  remainder  of  the  united  tendon  lies  on  the  great  trochanter,  an 
v“t  Peered  by  the  sartorius ; the  external  branches  of  the  external 
:iaex  arteiy  -I—  the  deep  surface 

•mrl  descending  branches  of  the  same  vessel,  aie  found  between  tue 
below  Tn  its  inferior  three-fourths,  or  below  the  sartorius,  it  is  only 
covered  by  the  fascia  lata.  The  fibres  of  this  muscle  are  not  abme 
two  inches  in  leno-th,  so  that  by  contracting  one-third  of  the  leu 
o7  each  they  will  only  draw  up  the  patella,  to  such  an  extent  as  to 

’ ^ . nfflieleo"  but  in  consequence  of  the  bipenmform 

ligament  yields  before  the  tendon  gives  way.  A traverse  sec 
revZls  ErmtNtls.-I?lat  and  expanded,  and  lying  on  the  outer 

tide  of  the  thigh  ; also  tendinous  supem^mdertmmai 

interiorly  and  mtemahy,  anc  ajgor  ^ t banter,  which 
from  the  anterior  part  i ' , , attachment ; from  the 

frequently  exhibits  a crest  at  this  poult  footer  to  the  line, 
outer  lip  of  the  line  leading  fi rom  t he  from  the 

aspera;  from  the  external  side  o m finally  from  the  outer 

external  intermuscular  septum, an  .u-l  . * > ’ Tj  superior 

condyloid  line,  external  to  the  short  head  of  the  biceps.  ^ 
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fibres  pass  obliquely  downwards,  forwards,  and  inwards ; the  inferior 
with  less  obliquity,  forwards ; and  are  attached,  to  a flat  aponeurotic 
■tendon,  which  is  inserted  into  the  outer  edge  of  the  tendon  of  the 
rectus,  upper  and  outer  margin  of  the  patella,  and  by  an  expansion 
over  the  synovial  membrane  of  the  knee-joint,  into  the  outer  side  of 
the  head  of  the  tibia. 

Relations.-  The  anterior  edge,  corresponds  to  the  cruraeus,  rectus, 
and  patella  with  its  ligament ; the  posterior,  to  the  bone  in  front  of 
the  glutseus  maximus,  and  short  head  of  the  biceps;  the  internal  sur- 
face, to  the  femur  and  circular  branches  of  the  external  circumflex, 
which  also  separate  it  from,  the  crurseus  ; and  to  the  synovial  mem- 
brane of  the  joint;  while  it  is  covered  externally  by  the  fascia  lata, 
tensor  vaginal  femoris,  and  by  the  aponeurotic  insertion  of  the  glu- 
teus maximus. 

\ astus  Internus.  Similar  to  the  last  in  appearance,  but  smaller, 
and  lying  on  the  internal  side  of  the  thigh  ; arises  from  a ridge  at  the 
termination  of  the  anterior  intertrochanteric  line,  above  the  lesser  tro- 
chanter; from  the  line  leading  from  it  to  the  linea  aspera;  from  the 
inner  lip  of  that  line  ; and  from  the  internal  condyloid  ridge.  The 
fibres  pass  obliquely  downwards,  forwards,  and  outwards,  forming  a 
tendon  on  the  deep  surface,  but  not  so  well  marked  as  that  of  the 
external  vastus  ; which  is  inserted  into  the  internal  side  of  the  rectus 
tendon;  into  the  upper  and  inner  part  of  the  base  of  the  patella;  and 
by  an  expansion,  into  the  inner  side  of  the  head  of  the  tibia. 

Relations.  Internally  and  anteriorly,  with  the  psoas  and  iliacus, 
sartonus,  adductors  ; the  femoral,  and  profunda  arteries,  and  veins ; 
the  anterior  edge,  fleshy,  closely  overlaps  the  cruraeus,  from  which  it 
can  scarcely  be  separated ; the  posterior  margin  tendinous,  is  united 
to  the  adductors,  and  is  covered  by  the  internal  hamstring  muscles- 
while  by  its  deep  surface  it  corresponds  to  the  bone,  crurseus,  and’ 
synovial  membrane  of  the  knee-joint. 

Crurjeus,  found  on  the  anterior  and  external  surface  of  the  femur 
arises  fleshy  from  the  root  of  the  anterior  intertrochanteric  line,  and 
from  the  anterior  and  external  side  of  the  bone,  for  its  superior 

the  J:: 

frI°rUTS'~A  f”111'  sIiP  b“eath  ‘he  cruraiis;  arise, 

,t™  be  antglor  snr,“  °f  ‘he  inferior  fifth  of  the  femur,  also  from 
-ft  l ,US  lnternusi  lt;  passes  downwards  and  forwards  and  is 
attached  to  the  synovial  membrane  of  the  join,.  XchlHtaT , 
from  beneath  the  patella,  during  extension  0,lt 

and U,  C°Vered  ^ “'O  vaeti ; 

es  on  the  bone,  and  synovial  membrane. 
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Action.— The  muscles  just  described,  viz.,  the  rectus,  cruraeus,  and 
two  vasti,  when  taken  conjointly,  are  named  quadriceps  extensor 
cruris ; the  rectus  flexes  the  thigh  on  the  pelvis,  and  extends  the  leg 
on  the  thigh;  while  the  vasti,  and  cruraeus,  from  having  no  attach- 
ment to  the  pelvis,  extend  the' leg  only.  It  will  be  observed,  how 
the  uniform  expansion  of  these  muscles,  tends  to  increase  the  security 
of  the  knee-joint,  and  avert  the  many  injuries  to  which  the  articu- 
lation is  liable,  as  well  on  account  of  its  exposed  situation,  as  of  the 
extensive  surface  it  presents.  Over  the  patella,  a large  bursa  exists ; 
and  between  the  fascia,  and  quadriceps,  a second  is  found,  correspont  - 
ins-  to  the  ligament  that  connects  that  bone  to  the  tibia;  these  two 
synovial  sacs  always  communicate  ; a third,  is  ^“Uy  capable 
of  demonstration,  over  the  base  of  the  tubercle  of  the  k ia^dflj 
also  communicates  with  those  above;  nor  is  it  ex^rCJinJ2\hese 
such  communications  should  occur,  when  it  is  recced  that  thesj 
sacs  are  only  modified  forms  of  areolar  tissue.  The  rectus  has  a 
proper  sheath,  but  the  vasti,  and  the  cruneus,  are  contained  in  a 

common  investment. 


internal  region  of  the  thigh. 

There  are  See  mnsclee  in  this  region  — gracilis,  pectimeus,  an<l  the 

^Griaus”— Long  and  flat,  like  a band,  and  situated  on  the  inner 

,id?of  the  thigh  f arises  by  an  oblong  tendon  from  the  s^nphys.s 

nutis  between  the  spine,  and  the  ascending  ramus  of  the  ischium 
pubis,  o t mrallel  fibres,  and  coursing  downwaids 

it  soon  beconm.  "S  tttttahrtlrminates’about  the  inferior  fourth 
on  the  inner  Sid 1 of  the  thigft  internal  condyle  of  the 

in  a round  tendontot  p««*  is  inserted  into  the 

Internal'anil' anterior  part  of  the  tibia,  inferior  and  posterior  to  the 

^Relations.-- It  lies  on  the  adductors,  longus,  brevis,  and  magnus ; 

on  theintcrnal bl^^al .plld , on  uTe^ibt ITin-olm^tion  being 

saphenous  * — its  anterior  edge.  The  deep  surface  receive, 

“r".r"hr.ni  *-**. - — - 

rotate  the  leg  inwards.  _ . , auove  and  apex 

1—  - 
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eminence  externally,  and  the  spine  of  the  pubis  internally ; also 
from  the  surface  below  that  line,  and  from  the  pubic  fascia,  which 
covers  it.  The  fibres  pass  downwards,  backwards,  and  outwards, 
converging,  and  are  inserted  by  a tendon,  into  the  line  leading  from 
the  lesser  trochanter  to  the  linea  aspera,  below  the  iliacus  internus, 

and  above  the  adductor  brevis.  

Relations. — It  is  covered  by  the  pubic  portion  of  the  fascia  lata, 
and  femoral  vein  at  its  pubic  attachment ; and  near  its  insertion  by 
the  femoral,  and  profunda  vessels  ; it  lies  on  the  bone,  obturator 
extermis  with  the  nerve,  and  artery  of  the  same  name,  and  a variable 
portion  of  the  adductor  brevis ; its  inner  edge  corresponds  to  the 
adductor  longus,  but  from  which  it  is  separated  by  an  interval,  filled 
up  interiorly  by  the  adductor  brevis,  and  sometimes  by  the  first  per- 
foiating  artery ; its  outer  edge  answers  to  the  psoas,  iliacus,  capsular 
ligament,  and  vastus  internus.  When  the  limb  is  rotated  inwards, 
the  tendon  of  this  muscle  has  a twisted  appearance,  but  this  peculiarity 
disappears  during  the  opposite  motion.  Its  fibres  are  weak  and  fine, 
with  but  a small  amount  of  areolar  tissue  in  their  intervals;  the 
sheath  is  also  thin  and  weak,  and  it  is  not  unusual  to  observe  it 
tom  completely  across  in  many  subjects.  This  muscle  is  sometimes 
described,  as  the  adductor  minimus. 

Action.  To  flex,  adduct,  and  rotate  the  thigh  outwards 
Adductor  Longus.— The  most  superficial  of  the  three  adductors 
triangular  m shape,  with  the  base  below  and  apex  above,  arises 
by  a narrow  tendon  from  the  anterior  surface  of  the  symphysis 
pubis,  between  the  spine,  and  angle ; it  forms  a thick  fleshy  belly 
increasing  in  width  as  it  passes  downwards,  backwards,  and  outwards’ 
and  ends  m a broad  tendon,  which  sheaths  the  termination  of  the 
fleshy  fibres,  and  is  inserted  into  the  middle  third  of  the  linea  aspera 
between  the  vastus  internus  in  front,  and  the  adductor  magnns 

tendonSbemg  mtimately  United  with  botb> to  constitute  the  conjoined 

. !n  the  upper  three-fourths  it  is  merely  subfascial,  while 

interiorly  the  sartorius  crosses  it,  but  is  separated  from  it  by  the 
femoral  vein,  and  artery.  It  lies  on  the  adductor  brevis  anterior 
msion  of  the  obturator  nerve,  and  at  its  insertion,  on  the  adductor 
magnus,  but  with  the  profunda  artery,  and  vein  intervening 
Action.— To  adduct,  flex,  and  rotate  the  thigh  outwards  ° 

t wider  and  thicker  ; arises  by  a strong  round  tendon  from 

beSsaflePhbiS  bil0W  and  TterUaI  t0  the  adductor  it  soon 

is  i cl  i v 7’  v paTUg  dowmvards,  backwards,  and  outwards 
Imp.-,1  by  u br0ad’  but  strong  tendon,  into  the  upper  third  of  tile 
““  aapera,  above  the  adductor  league,  au.l  below  the  peeStl 
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Relations. — It  is  covered  by  the  branches  of  the  obturator  nerve, 
adductor  longus,  and  pectimeus,  a small  triangular  portion  appearing 
between  the  two  last,  on  which  the  femoral,  and  profunda,  arteries 
and  their  corresponding  veins  rest ; and  it  lies  on  the  adductor  mag- 
nus  and  posterior  branches  of  the  obturator  nerve ; the  superior 
edge  is  separated  from  the  obturator  extemus,  by  the  internal  cir- 
cumflex artery,  while  the  tendon  generally  presents  three  openings 
for  the  three  perforating  branches  of  the  profunda. 

Action. — Similar  to  that  of  the  long  adductor. 

Adductor  Magnus.— In  order  to  see  this  muscle  completely,  it 
must  be  dissected  from  the  posterior,  as  well  as  from  the  anterior 
surface;  it  is  triangular  in  shape,  and  arises  by  short,  tendinous 
fasciculi  from  the  lower  part  of  the  descending  ramus  of  the  pubis, 
ascending  ramus  of  the  ischium,  and  from  the  apex  of  the  tuberosity 
of  the  ischium  ; the  muscle  becomes  immediately  fleshy  and  divided 
into  fasciculi,  which,  passing  downwards  and  outwards,  are  inserted, 
the  more  external,  by  a broad  aponeurosis  into  the  line  leading  from 
the  great  trochanter  to  the  linea  aspera,  into  the  whole  length  of 
that^line,  and  jnto  the  internal  condyloid  ridge  ; while  the  in- 
ternal,  more  vertical,  are  collected  into  a thick,  round  band,  that 
can  be  felt  beneath  the  skin  on  the  inner  side  of  the  thigh,  and 
are  then  received  into  the  upper  and  expanded  part  of  a round  ten- 
don that  descends  to  be*£hserted  into  a well-marked  elevation  on 
the  internal  condyle  of  the  femur,  above  the  origin  of  the  internal 


lateral  ligament.  , 

Relations. — Posteriorly,  it  is  covered  by  the  hamstring  muscles, 

the  great  sciatic  nerve,  and  by  the  gluteus  maximus  above  ; ; anteri- 
orly by  the  obturator  externus,  posterior  division  of  the  obturator 
nerve,  adductor  brevis,  longus,  pectimeus,  femoral  artery,  vein,  and 
saphenous  nerve  ; internally,  it  corresponds  to  the  fascia,  sartonus, 
and  gracilis;  and  externally,  to  the  bone;  while  the  superior  edge  is 
in  relation  to  the  quadratus  femoris,  obturator  externus  tendon,  and 
termination  of  the  internal  circumflex  of  the  profunda.  The  supe- 
rior fibres,  thick  and  strong,  are  often  isolated  from  each  other  by 
large  intervals  ; and  the  internal  and  external  portions  are  also 
separated  by  the  femoral  artery,  vein,  and  saphenous  nerve.  N ear 
the  femoral  linear  attachments  six  apertures  exist,  three  of  which 
are  for  the  passage  of  the  perforating  arteries,  one  for  the  profunda, 
one  for  the  obturator  articular  nerve,  and  one  mfenorly,  a very 
large  tendinous  opening  for  the  femoral  vessels 

Action. — To  adduct,  flex,  and  rotate  the  thigh  outwards. 
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POSTERIOR  REGION  OF  THIGH. 

The  Hamstring  Muscles  are  three  in  number,  namely,  biceps 
flexor  cruris,  semi-tendinosus,  and  semi-membranosus,  and  are  seen 
by  turning  the  thigh  on  its  anterior  surface,  and  dissecting  off  the 
integuments,  and  fascia. 

Biceps  Flexor  Cruris,  consists  of  two  heads,  a long  and  short ; 
the  former  arises  by  a strong  tendon,  from  the  superior  and  external 
paid  of  the  tuber  ischii,  where  it  is  also  connected  to  the  tendon 
of  the  semi-tendinosus,  and  as  it  passes  downwards,  becomes  thicker, 
and  gii  es  origin  to  the  fleshy  fibres  of  the  muscle  by  its  posterior 
surface  ; having  now  formed  a fusiform  belly,  about  two  inches 
above  the  flexure  of  the  knee-joint,  it  ends  in  a broad  tendon, 
w ich  receives  the  short  head,  that  arises  from  the  linea  aspera, 
below  the  glutseus  maximus  tendon,  and  also  from  the  external  in- 
ter-muscular septum ; it  passes  downwards,  backwards,  and  out- 
Maids,  and  joining  the  first  on  its  anterior  surface,  their  conjoined 
tendon  continues  its  course  downwards,  lying  posterior  and  external 
to  the  external  lateral  ligament  of  the  knee-joint,  and  dividing  so 
as  to  inclose  it  in  its  bifurcation  ; of  the  two  portions  into  which  it 
splits,  the  anterior  is  inserted  into  the  head  of  the  fibula,  and  the 
posterior  not  only  mto  the  same  bone,  but  also  into  external  side  of 
the  head  of  the  tibia,  and  also  into  fascia  of  the  leg 
Relations  It  is  covered  by  the  gluteus  maximus  in  its  upper 
third  and  fascia  lata  in  the  rest  of  its  course  ; while  it  lies  on  the 
emi-tendmosus,  and  semi-membranosus  above,  and  on  the  vastus 
externus  m its  entire  length  ; the  sciatic  nerve  being  first  external, 
en  crossing  beneath  it,  and  finally  to  its  inner  side  ; the  peromeal 

ktZen-P  e \tS  tend0n’  and  the  latter  a^o  covers  the  external 
lateral  ligament,  and  external  superior  articular  artery 

ioimt’fl ' ~Tr  fl?  leg>  and  r°tate  outwards  when  the  knee- 

the  body  i^the  erect  position.  on  pelvis,  and  support 

andslender;  arises  from  the  tuber 

■ , ’ and  from  tho  inner  edge  of  the  biceps  tendon,  for  two  or  three 
uni J ’ ‘lbla’  b0'OW  a“d  beh“d  with  which  it  is 

£T-  quadrate  f0moris- 
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nal  lateral  ligament  of  the  knee-joint,  and  on  the  internal  inferior  arti- 
cular artery  ; it  is  covered  by  the  glutaeus  maximus,  biceps,  tendon  of 
sartorius,  fascia,  and  a bursa.  This  muscle  is  intersected  about  its 
middle  by  a tendinous  line,  exactly  like  the  complexus  cervicis. 

Action. — To  flex  the  leg,  rotate  the  knee-joint  inwards,  and  like 
the  biceps  flexor  cruris,  to  support  the  body  in  the  erect  position. 

Semi-membranosus. — Tendinous  and  aponeurotic,  above  and  below, 
but  fleshy  in  the  middle  ; arises  by  a strong  flat  tendon,  from  the 
upper  and  outer  part  of  the  tuber  ischii,  deeper  than  the  biceps,  and 
semi-tendinosus ; it  becomes  aponeurotic,  and  on  the  inner  oblique 
margin,  the  fleshy  fibres  commence,  forming  at  last  a thick  fleshy 
belly,  which  after  a course  of  about  five  inches,  is  attached  to  the 
outer  margin  of  an  aponeurotic  tendon,  that,  gradually  contracting 
and  assuming  a rounded  form,  passes  behind  the  inner  condyle  of 
the  femur,  and  divides  into  three  processes, — the  first,  a continua- 
tion of  the  original  tendon,  curves  forwards,  passing  deeper  than 
the  sartorius,  gracilis,  and  internal  lateral  ligament,  and  is  inserted 
into  a horizontal  groove  on  the  inner  margin  of  the  head  of  the  tibia; 
the  second,  a thick,  flat  lamina  (ligamentum  posticum  of  Winslow), 
arising  from  the  posterior  and  external  edge  of  the  tendon,  passes 
upwards  and  outwards,  beneath  the  semi-tendinosus,  gastrocnemius, 
plantains,  popliteal  artery,  vein,  and  nerve,  and  is  inserted  into  the 
internal  side  of  the  external  condyle  of  the  femur,  sending  a process 
over  its  posterior  surface  to  the  sheath  of  the  poplitaaus  tendon ; the 
third,  a thin,  but  strong  fascial  layer,  comes  off  from  the  lower 
curved  edge  of  the  tendon,  and  descending  on  the  surface  of  the 
poplitseus  muscle,  is  inserted  into  the  popliteal  line,  there  becoming 
continuous  with  the  deep  fascia  of  the  leg. 

Relations. — It  is  covered  above  by  the  glutaeus  maximus,  semiten- 
dinosus,  and  biceps ; and  lies  on  the  quadratus  femoris,  adductor 
magnus,  the  inner  head  of  the  gastrocnemius,  and  lastly  on  the  tibia, 
with  a bursa  intervening  between  them  ; while  the  great  sciatic  nerve 
lies  on  its  outer  side,  in  its  whole  course.  It  has  been  already  re- 
marked, that  the  fascia  is  exceeding  strong,  where  it  invests  the  poste- 
rior surface  of  the  tendons  of  the  semitendinosus,  and  semi-memhra- 
nosus,  or  the  two  inner  hamstrings ; but  processes  are  also  sent  deep 
into  the  bone,  to  confine  each  in  its  distinct  fibrous  tubule,  while  on 
the  external  side  the  outer  hamstring,  or  biceps  tendon,  is  similarly 
retained  by  a fascial  sheath ; between  the  outer  and  inner  hamstring! 
interiorly,  the  upper  half  of  the  popliteal  space  is  situated ; but 
superiorly,  they  are  merely  separated  by  a cellular  interval,  through 
which  a direct  continuity  of  areolar  tissue  is  established,  from  the 
pelvis  to  the  popliteal  region. 

Action. — Similar  to  that  of  the  semi-tendinosus. 
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Consist  of  five  pair,  if  we  consider  the  diaphragm  to  be  composed 
of  symmetrical  halves,  viz.  : diaphragm,  psoas  magnus,  and  parvus, 
quadratus  lumborum,  and  iliacus  internus, 

Diaphragm. — In  order  to  expose  this  muscular  septum,  the  liver, 
kidneys,  spleen,  stomach,  and  duodenum  should  be  removed,  and 
the  peritonaeum  cautiously  detached  from  the  fleshy  portion,  but 
great  difficulty  must  be  anticipated  in  the  attempt  to  remove  it  from 
the  central  tendon.  Another  subject,  in  which  the  abdomen  has 
not  yet  been  opened,  will  give  the  most  faithful  view  of  the  natural 
condition  of  the  thoracic  surface  ; and  to  see  it  properly,  the  lungs 
and  pericardium,  together  with  the  pleural  membrane,  must  betaken 
away.  In  the  adult,  the  union  of  the  fibrous  pericardium  to  the  cordi- 
form  tendon,  is  so  intimate,  that  it  is  impossible  to  separate  them 
unless  with  the  knife,  but  in  the  foetus  such  separation  can  be  easily 
made.  When  fully  exposed,  the  diaphragm  will  be  seen  to  form  an 
oblique  septum,  between  the  thoracic  and  abdominal  cavities,  being 
convex  towards  the  former,  and  concave  towards  the  latter ; it  is 
divided  into  a superior  flat  portion,  termed  the  true  or  costal  dia- 
phragm, and  an  inferior  or  the  crura,  called  the  false  or  vertebral.  The 
superior  or  costal  division  is  elliptical  in  shape,  longer  in  its  transverse 
diameter,  fleshy  at  the  circumference,  but  tendinous  in  the  centre  ; 
it  arises  by  a broad,  short,  flat  band  from  the  posterior  aspect  and 
base  of  the  ensiform  cartilage  ; and  by  fleshy  slips  from  the  internal 
surface  of  the  cartilages  of  the  last  true,  and  all  the  false  ribs,  like- 
wise from  their  bony  points  ; and  finally  from  the  ligamentum  arcu- 
atum  externum,  and  internum  ; the  anterior  fibres  pass  backwards, 
the  lateral  upwards  and  inwards,  the  posterior  almost  verticallv 
upwards,  and  are  all  inserted  into  the  central  or  cordiform  tendon 
which  occupies  nearly  the  centre  of  the  muscle.  Of  all  those  fibres 
the  anterior  are  the  shortest;  the  lateral,  especially  those  of  the  rfo-ht 
•side  the  longest;  and  the  posterior,  the  most  compact  and  best 


. Ten<*™>  a dense,  strong,  fibrous  structure,  shaped  like 

a trefoil  leaf,  and  as  such  consisting  of  three  leaflets-an  anterior 

eft,5  °f  theSe  the  anterior  is  the  largest,  and  is  very 
thr  il’  -the,  nght  soraewhat  smaller,  but  not  so  invariably ; whilst- 
he  left  is  always  the  smallest,  and  weakest  of  the  three.  It  presents 

thfcL  na\!tS  P°sterior  edSe>  which  receives  the  insertion  of 
n mnl ’the  6 ^ °f  a Iet*  The  tendon  is  narrow  and 

ence’  an!  1 ™hl?h  9X6  irre^™  in  their  whole  circumfer- 

tibres  the  !n  !,  " !aterd’  anterior,  and  posterior  fleshy 

’ the  sul,enor  or  thoracic  surface  is  smooth,  and  the  inferior 
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fasciculated,  with  the  principal  fibres  radiating  in  a wavy  manner 
from  behind,  forwards;  while  in  addition,  there  are  two  other  bands 
interwoven  with,  and  crossing  the  former  at  acute  angles  ; still  on 
the  inferior  surface,  particularly  on  the  right  side,  a number  of 
superadded  fasciculi  occur,  which  adhere  but  slightly  to  the  ten- 
don, and  can  be  raised  with  facility  from  their  position  by  the 
handle  of  a scalpel ; from  this  mutual  interlacement  it  is  obvious 
great  strength  must  result,  with  an  unyielding  power  of  resistance 
quite  sufficient  to  oppose  the  retracting  influence  of  the  muscular 
fibres  of  opposite  sides,  four  of  these  bands  being  specially  engaged 
in  circumscribing  the  opening  for  the  vena  cava. 

Ligamentum  Arcuatum  Falsum,  or  Externum.— Merely  the 
anterior  layer  of  the  transversalis  abdominis  tendon,  folded  on  itse  , 
is  attached  superiorly,  to  the  lower  edge  of  the  last  rib ; and  in- 
ternally, to  the  root  of  the  transverse  process  of  the  first  lumbar 
vertebra.  Its  concave  edge  looks  downwards  and  inwards  ; and  be- 
neath it,  passes  the  last  dorsal  nerve,  and  quadratic  lumborum  muscle; 
its  anterior  surface  is  covered  by  the  kidney,  and  fatty  a;eo  ai  issue , 
and  in  order  to  make  it  tense  and  distinct,  the  rib  should  be  everted 

and  drawn  backwards.  . , 

Ligamentum  Arcuatum  Internum,  or  Yerum,  arises  from  t 
attachment  of  the  last  to  the  root  of  the  transverse  process  of  the 
first  lumbar  vertebrae,  and  arching  downwards,  forwards  and  in- 
wards, is  inserted  into  the  root  of  the  pedicle  of  the  second  lumbar, 
between  the  psoas  magnus,  and  the  posterior  edge  of  the  « us,  the 
lower  edge  being  prolonged  for  some  distance  on  the  psoas  magnus, 
parvus,  and  sympathetic  nerve,  which  emerge  from  beneat  i i • 
Inferior  False,  or  Vertebral  DiARHRAGM.-Consists  of  two 
fleshy  pillars  or  crui,  one  on  either  side  of  the  verteb™!  column^ 
being  triangular  in  shape,  with  the  base  a iove  am  .q  ^ 

the  right,  which  is  also  the  most  anterior,  arises  by  tendmare iband 
from  the  forepart  of  the  bodies  of  the  four  superior  lumbar  vertebra , 
from  the  intervertebral  substance,  and  the  anterior  vagin  V ^ ^ 
while  the  left,  which  is  shorter  and  more  postemr  sp 
sides  of  the  bodies  of  the  three  superior  lumbar  vertebra,  and  ve  ^ 
bral  ligaments;  the  tendons  of  both  pass  upward  , • « 

superiorly  to  form  an  arch,  for  the  purpose  of  bounding  antenori) 
aoSpening ; and  to  their  anterior,  superior,  and  external  edge  the 

and  forwards,  to  be  inserted  into  the  notched  01  posterior  eu  e 
the  cordiform  tendon;  from  the  summit  of  the  aorticarch,  ancH  ^ 
the  deep  surface  of  the  tendon,  two  lies  ly  “us™  ^ ^ the  <ie- 

rierht  being  the  more  anterior,  and  crossing  the  left , , d 

"ussating  fibres  of  the  crura,  which  are  continued  upwards 
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forwards,  to  be  inserted  into  the  inferior  surface  of  the  central  ten- 
don, near  the  posterior  edgb  ; the  angle  of  decussation  being  imme- 
diately behind  the  oesophageal,  and  in  front  of  the  aortic  opening, 
and  therefore  separating  those  orifices.  But  although  the  right 
fasciculus  is  anterior  at  the  point  of  decussation,  the  position  be- 
comes altered  at  the  point  of  insertion,  the  left  being  at  the  right 
and  anterior  segment  of  the  oesophageal  opening,  while  the  right  is 
at  the  left  and  posterior  edge. 

The  Openings  in  the  Diaphragm  are  divided  into  those  which 
are  single,  viz.,  the  aortic,  oesophageal  and  caval ; and  those  which 
are  double,  viz.,  two  triangular  spaces,  behind  the  ensiform  cartilage, 
with  two  others,  on  each  side,  for  the  greater  and  lesser  splanchnic 
nerves  —all  of  which  should  now  be  separately  examined. 

Aortic  Opening , or  Canal,  as,  more  critically  speaking,  it  should  be 
called,  corresponds  to  the  eleventh  and  twelfth  dorsal,  and  upper 
margin  of  the  first  lumbar,  vertebrae;  and  is  about  one  inch  and  a 
half  in  length ; infundibuliform  in  shape,  it  is  large,  wide,  and  fleshy 
on  the  thoracic  aspect,  but  constricted  and  tendinous  on  the  abdo- 
minal, the  latter  not  being  well  defined,  owing  to  the  fibrous  arch 
sending  a prolongation  downwards,  on  the  aorta,  and  cceliac  axis ; the 
canal  is  bounded  anteriorly,  by  the  aortic  arch,  and  decussating  fas- 
ciculi ; posteriorly,  by  the  bodies  of  the  vertebrae,  anterior  common 
ligament  of  the  spine,  and  by  the  origins  of  the  left  crus ; and 
laterally,  by  the  two  crura.  The  aorta  passes  through  its  centre,  with 
the  vena  azygos,  and  thoracic  duct  on  the  right  side  ; and  the  vena 
^yg03  minor  on  the  left ; while  occasionally  the  splanchnic  nerves 
may  also  accompany  those  vessels.  The  tendinous  arrangement  of 
the  outlet  of  the  canal,  averts  all  injurious  compression  of  the  vessel 
interiorly  ; and  superiorly,  its  size  obviates  a similar  consequence. 

Caval  Opening.  — To  rightly  examine  this  opening,  the  liver  should 
he  removed  when  it  will  be  seen  to  be  quadrilateral  in  shape  on  the 
abdominal  aspect,  and  bounded  by  the  four  tendinous  fasciculi  already 
described,  while  on  the  thoracic  surface  the  figure  is  somewhat 
oval ; as  the  v.  cava  passes  through  this  fibrous  ring,  the  anterior 
edge  is  prolonged,  on  the  abdominal  surface,  as  far  as  the  liver,  where 
it  becomes  continuous  with  the  capsule  of  Glisson ; while  the  poste- 
rior margin  is  prolonged  upwards,  on  the  thoracic  portion  as  far  as 
the  right  auricle ; the  lateral  also  ascending  for  some  distance  on  the 
vein,  and  then  terminating  abruptly.  This  opening  is  on  a level 
with  the  tenth  dorsal  vertebra,  formed  in  the  structure  where  the 
middle  and  the  right  leaves  of  the  central  tendon  unite,  and  through 
it  pass  the  vena  cava  inferior,  and  a few  filaments  of  the  phrenic 
nerve  In  many  diving  animals,  this  aperture  is  perfectly  muscular 
such  being  the  structure  in  the  otter ; but  although  it  presents  all 
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the  characters  of  a sphincter,  there  is  this  peculiarity, — that  an 
aponeurotic  expansion  is  prolonged  from  the  muscular  opening, 
which  invests  the  intrapericardial  portion  of  the  inferior  cava  ; and 
in  such  Distances  the  latter  vessel,  together  with  the  hepatic  veins, 
exhibit  a normal  dilatation  within  the  abdomen.  This  dilatation 
does  not  however  appear  to  be  dependent  on  the  muscularity  of  the 
orifice ; it  equally  exists  in  the  tribe  of  aquatic  birds,  as  in  the 
northern  diver,  although  the  diaphragm  is  in  them,  merely  rudi- 
mentary. 

(Esophageal  Opening,  situated  on  a level  with  the  ninth  dorsal 
vertebra,  is  elliptical  in  shape,  and  placed  behind  the  left  leaf  of  the 
central  tendon,  anterior  and  to  the  left  side  of  the  aortic  opening. 
Its  structure  is  muscular,  and  formed  by  the  decussating  fasciculi 
of  the  crura  ; but  sometimes,  the  anterior  edge  is  tendinous ; while 
occasionally,  a thin  slip  passes  on  the  surface  of  the  oesophagus,  down- 
wards to  the  stomach.  Through  it  pass  the  oesophagus,  pneumogastrie 
nerves,  and  the  ascending  branch  of  the  coronaria  ventriculi  artery. 
Occasionally,  we  have  seen  this  opening  fully  half  an  inch  larger 
than  the  tube  ; a condition  calculated  to  promote  the  occurrence  of  1 
diaphragmatic  hernia,  when  of  course  a portion  of  the  stomach  would 
form  the  contents  of  the  sac.  We  have  also  observed  in  a case  of 
constant  vomiting,  caused  by  a carcinomatous  affection  of  the 
stomach,  the  oesophagus  presenting  a circular  indentation,  from  the 
margins  of  the  opening  impressing  it,  the  coats  of  the  tube  being 
thickened,  but  without  any  dilatation. 

Costo-xiphoid  Space. — The  diaphragm  is  attached  to  the  posterior 
surface  of  the  ensiform  cartilage  at  its  base,  by  a flat  band,  which  is 
sometimes  single,  and  sometimes  separated  by  an  indistinct  cellular 
line,  into  two.  Between  this  band,  and  the  first  costal  origin,  with 
the  base  in  front,  formed  by  the  costo-xiphoid  ligament,  there  exists 
a triangular  opening  on  each  side  known  as  the  costo-xiphoid  space 
but  when  the  central  slip  is  absent,  which  is  sometimes  the  case, 
only  one  aperture  occurs.  Through  either  passes  the  abdominal 
branch  of  the  internal  mammary  artery,  a mass  of  areolar  tissue 
freely  communicating  between  the  two  cavities,  mid,  in  the  case  of 
central  deficiency,  an  absolute  contact  of  the  serous  membranes  of 
the  thorax  and  abdomen  exists.  Through  that  on  the  right,  the 
anterior  superficial  absorbents  of  the  liver  also  ascend,  in  their 
course  to  reach  the  glands  in  the  anterior  mediastinum. 

Neural  Openings,  are  four  in  number,  two  on  each  side;  properly 
speaking,  they  are  nothing  more  than  mere  slits  in  the  fibres  of  the 
crura,  the  greater  splanchnic  nerve  passing  through  them  most  ante- 
riorly, and  dividing  the  crus  into  an  anterior,  and,  posterior  portion  ; 
while  the  lesser  pierce  the  sheet  of  the  diaphragm  itself,  more  pos- 
teriorly behind  the  crura. 
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Costal  Fasciculi.  We  have  occasionally  seen  each  costal  origin 
forming  a distinct  slip,  and  indigitating  with  the  corresponding 
origins  of  the  transversalis  abdominis,  or,  more  correctly  speaking, 
apposed  to  those  of  that  muscle ; a mutual  interposition  of  fasciculi 
being  rarely,  if  ever,  observed.  Those  slips  presented  in  some  cases 
merely  slight  cellular  intervals,  but  in  others  the  separation  was  so 
manifest,  that  the  pleura  and  peritonamm  were  united,  for  at  least 
half  an  inch  in  width,  near  those  costal  attachments  of  the  diaphragm. 
The  oiigins  from  the  eleventh  and  twelfth  ribs  are  tendinous,  and 
are  not  in  apposition  with  the  transversalis  ; nearly  three-quarters  of 
an  inch  intervening  between  them,  the  intercostal  nerves,  and  arteries 
escaping  through  the  intervals  between  them. 

• Relations.  The  superior  surface  of  the  diaphragm  is  arched,  but 
more  so  on  the  right  than  on  the  left  side  ; while  anteriorly,  it  is  al- 
most horizontal ; the  highest  point  of  the  right  half,  is  on  a level  with 
the  cartilage  of  the  fourth  rib ; and  that  of  the  left  with  the  fifth.  It 
is  covered  by  the  pleura,  bases  of  the  lungs,  pericardium,  and  heart ; 
while  interiorly,  it  corresponds  to  the  liver,  stomach,  kidneys,  supra- 
renal capsules,  spleen,  and  peritonaeum.  On  the  right  crus,  rest  the 
liver,  pancreas,  suprarenal  capsules,  kidney,  semilunar  ganglion,  right 
phrenic  artery,  vena  cava,  and  porta,  the  hepatic  artery,  superior 
transverse  portion  of  the  duodenum,  and  the  renal  artery ; and  on 
the  left  crus,  lie  the  spleen,  left  lateral  ligament  of  the  liver,  kidney, 
suprarenal  capsule,  tail  of  the  pancreas,  oesophagus,  pneumo-gastric, 
and  left  phrenic  nerves,  renal,  splenic,  superior  and  inferior  mesen- 
teric arteries,  semilunar  ganglion,  and  the  aorta. 
potion  — Haller  believed  the  diaphragm  to  rank  only  second  in 
importance  to  ^ie  heart,  as  being  the  principal  and  indispensable 
agent  in  the  function  of  respiration.  Although  placed  within  the 
cavity  of  the  body,  and  internal  to  the  levers  on  which  it  is  destined 
to  act,  like  the  motive  structures  of  invertebrate  animals,  it  is  by  no 
means  an  organ  universally  present  in  the  animal  series ; being 
jn  its  perfect  state  peculiar  to  mammalia  ; a substitute  existing  in 
birds,  consists  of  two  fleshy  fasciculi,  arising  from  the  ensiform 

ebb,?86’,  anv  .attached  t0  the  base  of  tlie  lu»S^  the  intervals  on 
u her  side  being  occupied  by  the  upper  extremities  of  the  air  sacs 

some  T 'f’  t0  the  daSS  °f  mixed  muscles>  Possessing 

I eanal i haracters  °f  both  classes;  thus  it  is  red,  attached  to  bone 

k-erel  / C°mPi°Sed  °f  tendon  and  muscular  structure,  supplied  by  the 
cerebto-spmal  system,  is  partially  under  the  control  of  volition  and 

“fcs  abir  • lh“c  bBiog  the  ^ 

ai  untmy  muscles.  Again,  it  is  contained  within  a cavity,  is  thin 
Hike  tl  l<  U1<  f A !.iced  between  two  serous  membranes,  the  fibres 
"**  '°Se  °£  ‘he  heart'  «"  »Wped,  and  its  coutac liZT 
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rhythmical,  continuing  during  sleep  and  cerebral  lesions  that  annihi- 
late volition,  and  it  is  supplied  by  the  sympathetic  system  these 
constituting  the  more  important  features  of  the  organic  system  of 
muscles.  As  the  great  inspiratory  muscle,  it  acts  both  in  ordinary 
and  extraordinary  inspirations  ; in  the  former,  the  ribs  being  fixed 
by  the  intercostals,  the  diaphragm  descends,  by  its  contraction 
becoming  a plane  instead  of  a concavo-convex  surface,  the  crura  from 
below,  and  the  pericardium  from  above,  fixing  the  cordiform  tendon 
in  this  movement.  In  extraordinary  inspiration, . the  action  is 
the  same,  but  in  this  case  it  is  assisted  by  all  the  subsidiary  muscles. 
The  diaphragm  is  antagonized  directly,  by  the  abdominal  muscles, 
and  the  levatores  ani ; as  these,  by  pressing  the  abdominal  viscera 
upwards,  against  its  lower  surface,  cause  its  relaxation.  In  its  con- 
traction, it  assists  in  expelling  the  contents  of  the  hollow  viscera  ; 
produces  sneezing,  the  mechanism  being  a slow  inspiration,  followed 
by  a sudden  expiration  ; and  it  also  assists  in  coughing.  ie  . - 
phragm  is  supplied  by  the  phrenic  nerves,  branches  of  the  cervical 
plexus,  and  the  sympathetic.  The  vessels  distributed  to  it,  are  the 
inferior  diaphragmatic,  or  phrenic  branches  of  the  abdominal  aorta 
the  six  inferior  intercostal,  or  lateral  diaphragmatic;  the  comes  nem 
phrenici,  or  middle  diaphragmatic,  and  the  musculo-phremc,  or 

ToS  Swrs— wanting,  but  when  thick 

round  and  fleshy  above,  and  tendinous  and  expanded  mfenor  5. 
arises’  by  two  semicircular  tendinous  bands,  from  the  sides  of 
bodies  o/the  last  dorsal  and  first  lumbar  vertebrae ; to  these  succeed 
a strt  fleshy  belly,  that  ends  in  a tendon,  which  is  nmerted  bro  j 

Sh  “ £1  the  anterion  en.te  of  £ « £ 

vertebrae,  and  intervertebral  substance  ; beneath  these  aicne  , I 
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the  lumbar  arteries,  and  veins,  with  branches  of  the  sympathetic 
nerve ; the  fibres,  forming  a thick  mass,  pass  downwards  and  out- 
wards over  the  brim,  but  drooping  a little  into  the  cavity  of  the  true 
pelvis,  then  descend  under  Poupart’s  ligament,  forming  a tendon  on 
its  outer  side,  but  continuing  fleshy  internally ; in  the  thigh  this  turns 
at  first  downwards,  backwards,  and  inwards,  but  afterwards  is  re- 
flected a little  outwards,  and  is  inserted  into  the  posterior  and  infe- 
rior part  of  the  lesser  trochanter,  and  the  ridge  below  that  point. 

Relations. — Superiorly,  or  in  the  abdominal  portion,  it  is  covered 
by  the  crus  of  the  diaphragm,  and  ligamentum  arcuatum  internum, 
psoas  parvus,  kidney,  and  renal  vessels,  the  ureter,  spermatic  vessels, 
iliac  fascia,  external  iliac  artery,  and  genito-crural  nerve ; posteriorly, 
it  rests  on  the  transverse  processes  of  the  vertebrae,  quadratus  lum- 
borum,  from  which  it  is  separated  by  the  external  branches  of  the 
lumbar  arteries,  and  the  anterior  lamina  of  the  transversalis  abdominis 
tendon,  as  also  by  a few  branches  of  the  lumbar  plexus ; lower  down, 
it  rests  on  the  brim  of  the  pelvis,  and  iliac  sulcus.  The  internal  edge 
corresponds  to  the  crus  of  the  diaphragm,  and  sympathetic  trunk ; 
the  external  to  the  quadratus  lumborum ; and  lower  down,  to  the 
iliacus  internus,  and  anterior  crural  nerve.  In  the  femoral  portion 
it  is  covered  by  the  sartorius,  femoral  artery,  and  vein ; profunda 
artery,  and  vein;  external  circumflex,  and  the  anterior  layer  of  the 
pubic  fascia.  It  lies  on  the  capsular  ligament  of  the  hip-joint, 
with  a bursa  and  the  posterior  layer  of  the  pubic  fascia  intervening; 
sometimes  this  bursa  communicates  with  the  joint,  a deficiency  ex- 
isting in  the  capsule,  in  which  case  the  tendon  of  the  muscle  lies  in 
contact  with  the  neck  of  the  femur ; and  at  its  insertion,  it  also  has 
posterior  to  it,  the  transverse  fibres  of  the  adductor  magnus.  The 
iliac  sulcus,  exists  between  the  ilio-pubal  eminence  and  the  anterior 
inferior  spine  of  the  ilium  ; and  the  psoas  escapes  on  its  internal  third, 
between  the  insertion  of  the  psoas  parvus,  and  the  iliacus ; and  then 
etween  the  iliacus  and  the  pectinmus,  still  having  the  iliacus  to  its 
outer  side.  Two-thirds  from  its  anterior  surface,  the  lumbar  plexus 
is  formed,  and  its  branches  as  they  lie  in  the  substance  of  the  muscle 
apparently  divide  it  into  two  distinct  portions — one  arising  from 
the  bodies  ; the  other  springing  from  the  transverse  process.  The 
psoas  muscle  is  often  the  seat  of  abscess, — in  the  majority  of  cases 
consequent  on  caries  of  the  vertebrae.  The  matter  in  such  instances 
iollows  the  course  of  the  muscle,  and  becomes  evident  in  the  groin,  two 
circumstances  promoting  the  descent  of  the  purulent  depflt, — firstly 
the  lax  areolar  tissue,  which  connects  its  fibres  to  each  other  ; and 
^econdiy,  the  fibrous  layers  which  inclose  it,  constituting  the ’psoas 
• neath  Above  the  diac  fossa,  the  anterior  surface  of  the  muscle  is 
oveiet  by  the  continuation  of  the  ligamentum  arcuatum  verum, 
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and  a process  derived  from  tlie  tendons  of  the  crura,  which  also 
binds  down  the  sympathetic  nerve ; whilst  posteriorly,  the  strong 
anterior  lamina  of  the  transversalis  abdominis  tendon,  presents  an 
obstacle,  to  the  escape  of  the  contents  in  that  direction,  rarely  over- 
come. At  the  outer  edge  of  the  psoas,  the  iliac  fascia  sends  a process 
posteriorly,  where  it  is  also  supported  by  the  bone ; but  the  principal 
portion  of  the  fascia  passes  on  the  anterior  surface,  both  becoming 
again  continuous  at  the  inner  edge  of  the  muscle.  In  the  thigh,  the 
pubic  portion  of  fascia  lata  divides  into  two  laminae  of  unequal  thick- 
ness, the  posterior  being  weak,  as  the  muscle  is  supported  in  this 
situation  by  the  fibrous  capsule  of  the  joint ; but  the  anterior  much 
stronger,  where  it  receives  additional  strength  from  the  posterior 
layer  of  the  femoral  sheath.  On  examining  this  sheath,  in  the  normal 
state,  many  points  appear,  where  its  m anif  est  w eakness  ought  to  permit 
these  accumulations  to  escape  readily ; but  when  it  is  recollected 
that  the  inflammation,  preceding  their  formation,  is  slow  and  chronic, 
will  offer  a sufficient  explanation  of  the  enormous  thickening  of 
„Uis  structure  observed  in  those  cases,  where  every  trace  of  muscular 
tissue  may  have  been  removed,  either  by  the  pressure  of  the  matter, 
or  breaking  down  of  the  fibres,  or  from  long  disuse  of  the  muscle,  or 
all  these  causes  combined. 

Action. — To  draw  forwards  and  flex  the  thigh,  and  to  rotate  it 
outwards  ; to  keep  the  spine  erect,  and  bend  it  to  one  side. 

Quadrates  Lumborum. — External  and  posterior  to  the  great  psoas, 
is  oblong  in  shape,  and  stretched  between  the  last  rib  and  the  crest  of 
the  ilium.  It  arises  from  the  posterior  fourth  of  the  crest  of  the  ilium , 
and  from  the  ilio-lumbar  ligament,  by  short  tendinous  fibres,  which 
pass  upwards  and  inwards;  the  external,  being  inserted  into  the 
lower  edge  of  the  last  rib  for  about  two  inches  and  a half;  and  the 
internal,  by  four  tendinous  and  fleshy  slips,  into  the  summit  of  the 
transverse  processes  of  the  four  first  lumbar  vertebra ; where 
these  terminate,  three  fleshy  slips  frequently  pass  upwards  and  out- 
wards, superficial  to  the  remainder  of  the  muscle,  crossing  its  fibres 
at  acute  angles,  and  are  inserted  into  the  last  rib. 

Relations.—  It  is  between  the  anterior,  and  middle  layers,  of  the 
transversalis  abdominis  tendon,  tlie  last  dorsal  nerve,  lum  ai  a 
ries,  psoas,  kidney,  crus  of  the  diaphragm,  being  also  anterior  to  it. 
Its  resemblance  to  the  rectus  abdominis,  in  being  inclosed  m a 
fibrous  sheath,  is  sometimes  still  further  increased,  by  the  presence 
in  its  structure,  of  a transverse  tendinous  intersection.. 

Action.— To  depress  the  last  rib,  also  to  bend  the  spine  to  its  own 
side  ; and  if  the  spine  be  fixed,  to  elevate  the  pelvis. 

Iliacus  Intern  us.— Seen  by  removing  the  iliac  fascia  ; broad 
and  triangular  above,  but  narrow  interiorly ; it  arises,  from  all  the 
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iliac  fossa,  from  the  three  anterior  fourths  of  the  crest  of  the  ilium, 
from  the  anterior  superior  and  inferior  spines,  and  the  notch  between 
them,  from  the  iliac  fascia  and  brim  of  the  acetabulum,  and  from 
the  last  lumbar  transverse  process ; the  fibres  converge,  passing  over 
the  iliac  sulcus  on  the  brim  of  the  acetabulum,  and  are  inserted  into 
the  outer  side  of  the  tendon  of  the  psoas.  The  united  tendon  now 
runs  down  to  the  lesser  trochanter,  which  is  embraced  by  its  pos- 
terior surface ; and  is  ultimately  inserted  into  the  line  below  it,  and 
into  the  posterior  and  inferior  part  of  that  process. 

Relations. — It  is  covered  by  the  iliac  fascia,  cellular  tissue  and 
coecum  on  the  right  side ; and  by  the  sigmoid  flexure  of  the  colon,  and 
the  musculo-cutaneous  nerve,  on  the  left ; it  is  separated  internally 
from  the  psoas,  by  the  anterior  crural ; and  it  lies  on  the  bone,  ilio- 
lumbar artery,  and  ligament.  The  femoral  portion  is  covered  by  the 
sartorius,  femoral,  profunda,  and  external  circumflex  arteries  ; and 
lies  on  the  capsular  ligament,  and  adductor  magnus.  The  lax  areola” 
tissue  lying  between  the  coecum,  and  iliac  fascia,  sometimes  suppu 
rates,  constituting  ilio-ccecal  abscess ; or,  again,  an  abscess  may  form 
within  the  muscle,  and  this  is  considered  an  iliac  abscess. 

Action.  To  flex  the  thigh,  and  rotate  it  outwards,  and  also  advance 
it  forwards,  as  in  progression. 


ANATOMY  OF  THE  LEG. 

The  integument  of  the  leg  is  strong  and  dense,  anteriorly  and 
externally ; but  much  finer  and  more  sensitive,  on  the  inner  surface, 
and  crest  of  the  tibia.  In  all  the  situations  enumerated,  it  is  fixed 
to  the  subjacent  structures  almost  immoveably  ; but  posteriorly,  it  is 
t ick,  fine,  and  soft,  and  very  moveable,  as  well  as  on  the  dorsum  of 
•***  all<^  toes,  where  it  is  so  thin,  that  the  cutaneous  veins  are 
visi  e,  even  to  the  smallest  branches,  forming  a remarkable  con- 
rast  with  the  similar  structure  of  the  sole,  or  plantar  region,  being 
lere  ( ense  and  horny,  except  internally,  where  it  is  fine,  polished, 
ao  ransparent.  The  surface,  is  generally  covered  with  hairs,  in  the 
t,  which  are  more  numerous  on  the  anterior  region,  than  on  the 
posterior  ; they  are  few  in  number,  but  fine  and  prolonged,  on  the 
orsum  of  the  foot ; and  again,  they  are  totally  absent,  in  the  plantar 
egion  An  incision  should  now  be  carried,  from  the  knee  to  the 
^ eat  toe,  along  the  crest  of  the  tibia,  the  skin  reflected  outwards 
and  the  superficial  fascia  exposed  ; the  latter  merely  a continuation 

llmi5  ®am.e  tlss,ue  from  the  tljig*b  sometimes  containing  fat,  but 
_ ally  laminated,  is  much  weaker  on  the  dorsum  of  the  foot  than  on 

u GtWeen  itS  layers  the  f°Ilowiug  parts  are  seen  :-The 
iternal  saphenous  vein,  and  nerve,  with  the  musculo-cutaneous 
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nerve  The  internal  saphenous  vein,  commences  from  an  arch  on 
the  dorsum  of  the  foot,  situated  over  the  proximal  extremities  of 
the  metatarsal  bones ; receiving  in  front,  cutaneous  branches  from  t ie 
toes  ; and  by  the  internal  and  external  extremity,  giving  origin  to  the 
saphenous  trunks  ; the  vein  then  ascends,  in  front  of  the  internal 
malleolus,  and  on  the  inner  side  of  the  leg,  over  the  internal  edge  o 
the  gastrocnemius  ; then  passes  between  the  tendons  of  the  gracilis, 
and  sartorius  muscles,  and  commences  its  femoral  stage,  lying  m ns 
whole  extent  in  the  structure  of  the  superficial  fascia  until  it  opens 
ultimately,  as  already  stated,  into  the  femoral.  The  internal  saphe- 
nous nerve,  a branch  of  the  anterior  crural,  accompanies  the  femoial 
arteryin  the  thigh,  runs  along  the  tendon  of  the  adductor  magnus,  and, 
passing  beneath  the  saphena  vein,  between  the  tendons  before  men- 
tioned, reaches  the  leg;  then  winding  to  the  antenor  part  of  the- 
vein,  follows  its  course,  and  terminates  on  the  inner  side  of  the  dorsum 
of  the  foot.  Musculo-cutaneous  nerve,  a branch  of  the  peromeal, 
descends  between  the  peronams  longus,  and  extensor  digitorum  com- 
munis; as  far  as  the  lower  third  of  the  leg,  where  it  becomes  super- 
ficial, and  divides  into  internal,  and  external,  tarsal  branches,  that  a 
distributed— the  external,  to  the  three  outer  toes  ; and  the  mte  . , 
to  the  two  inner  (see  Anatomy  of  Nerves).  _ 

When  the  superficial  fascia  is  removed,  the  proper  investment 
of  the  anterior  surface  of  the  leg  is  exposed,  and  with  this  may 
be  described  the  whole  fascial  envelope,  as  it  surrounds  the  lim 
forming  three  sheaths, -an  anterior,  external,  and  posterior,  and 
producing  a corresponding  arrangement  of  the  muscles,  the  s 
perior  circumference  is  attached  anteriorly,  to  the  head  of  the 
E fibula,  and  tendon  of  biceps;  posteriorly,  it  is  continuous 
3 the  fascia  lata,  and  strengthened  by  expa^iom i from  M 
gracilis,  sartorius,  semitendinosus,  and  biceps ; ^le  nif  3 , 
is  attached  to  the  annular  ligaments;  anteriorly  the  i sUo  g 

with  the  fibres  interlacing  at  acute  angles,  and  is  attached 

* ae  anatomy  of  tie 

f01.  a description  of  the  anterior  annular  ligament. 

TmSu"  Armcoa-T™^,  or  P«  » ^ Jb-J 

but  tendinous  below,  arises  from  the  outer  side  of 
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tibia,  also  from  the  cod  cave  surface  of  the  bone  for  the  upperrtwo- 
thirds,  from  the  fascia,  and  intermuscular  septum,  which  separates 
it  from  the  extensor  communis,  and  from  the  inner  half  of  the  inter- 
osseous membrane.  It  passes  obliquely  downwards,  forwards,  and 
inwards,  the  fleshy  fibres,  at  the  inferior  third,  surrounding  a tendon 
which  runs  beneath  the  annular  ligament,  then  over  the  astragalus, 
and  navicular  bones,  and  becoming  flattened,  is  inserted  into  the 
inner  side  of  the  internal  cuneiform  bone ; and  by  a flat  slip,  into 
■ the  base  of  the  metatarsal  bone  of  the  great  toe. 

Relations. — It  is  covered  by  the  fascia ; and  rests  on  the  interosseous 
membrane,  tibia,  astragalus,  and  navicular  bones  ; at  its  insertion, 
lies  between  the  abductor  pollicis  and  the  bone,  and  a bursa  separates 
it  from  the  upper  and  inner  part  of  the  internal  cuneiform ; the 
external  edge  corresponds  to  the  extensor  digitorum,  extensor  polli- 
cis proprius,  and  the  anterior  tibial  artery,  and  nerve. 

Action. — To  flex  the  ankle-joint,  and  raise  the  inner  side  of  the 
foot  from  the  ground ; to  press  the  astragalus  firmly  against  the 
internal  malleolus,  and  to  limit  eversion.  In  the  congenital  deformity 
named,  pes  varus,  this  tendon  is  shortened,  and  frequently  requires 
division. 

Extensor  Pollicis  Proprius. — A semipenniform  muscle  ; arises 
fleshy  and  naiTow,  from  the  anterior  grooved  surface  of  the  middle 
third  of  the  fibula,  and  from  the  interosseous  ligament^  the  fibres 
pass  downwards  and  forwards,  to  reach  a tendon,  formed  on  the 
anterior  surface  of  the  muscle,  which  then  runs  downwards,  forwards, 
and  inwards,  under  the  annular  ligament,  in  a separate  groove  ; 
then  over  the  astragalus,  navicular,  internal  cuneiform,  metatarsal, 
and  phalangeal  bones ; and  expanding,  is  inserte  d into  the  last,  or 
ungual,  phalanx,  of  the  great  toe. 

Relations.  Internally,  tibialis  anticus,  tibial  artery,  and  nerve  ; 
externally,  extensor  communis,  and  at  the  annular  ligament  the 
tibial  artery,  and  nerve,  which  cross  beneath  the  tendon  to  its  outer 
side.  It  is  usually  concealed  by  the  overlapping  of  the  muscles  on 
each  side  of  it;  and  the  groove  in  the  annular  ligament,  through 
which  it  runs,  is  only  complete  anteriorly,  and  not  posteriorly. 

Action. — To  extend  the  great  toe,  and  flex  the  ankle-joint. 

Extensor  Digitorum  Communis. — Also  a semipenniform  muscle, 
arises  fleshy  from  the  outer  side  of  the  head  of  the  tibia,  from  the 
two  superior  thirds  of  the  inner  edge  of  the  fibula,  and  also  from  the 
interosseous  ligament;  the  superior  fibres  pass  vertically,  the  middle 
aud  inferior  downwards  and  forwards,  to  be  attached  to  a tendon 
which  commences  on  the  anterior  surface  of  the  inferior  third  of  the 
muscle ; above  the  ankle-joint,  this  tendon  divides  into  two  portions,  an 
internal,  and  an  external,  which  remaining  in  contact,  pass  through  a 
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groove  in  the  annular  ligament,,  then  wind  forwards  and  outwards  on 
the  dorsum  of  the  foot,  each  dividing  into  two  slips,  which  diverge,  and 
continue  their  course  pver  the  tarsus  and  metatarsus ; and  then  along 
the  phalanges  on  the  outer  edge  of  the  short  extensor ; at  the  first 
phalanx  they  receive  the  insertions  of  the  lumbricales,  and  interossei ; 
and  at  the  first  interphalangeal  articulation,  each  divides  into  three 
slips  one  of  which  is  inserted  into  the  base  of  the  second  phalanx, 

while  the  lateral,  passing  forwards  and  again  uniting,  are  inserted 

into  the  posterior  margin  of  the  last  phalanx. 

Relations.- It  is  covered  by  the  fascia  of  the  leg,  and  lies  on  the 
interosseous  ligament  and  fibula;  the  external  edge  corresponds  to 
the  peronaeus  longus,  and  musculo-cutaneOus  nerve ; and  interiorly, _to 
the  external  malleolus,  which  separates  it  from  the  peromeus  brevis j 
internally,  and  superiorly,  it  is  in  contact  with  the  tibialis  anticus 
and  anterior  tibial  artery,  and  nerve?  and  below,  with  the  extensor 
pollicis  proprius;  on  .the  dorsum  of  the  foot,  it  lies  °n  tte  shor 
extensor,  and  is  contained  in  a proper-  fibrous  sheath;  while  mth 
superior  part  of  the  leg,  a thin  septum  separates  it  from  the  tibialis  . 
anticus,  and  a much  stronger  lamina  from  the  peromeus  longus,  the 
sheath  being  completed  posteriorly  by  the  interosseous  membrane. 
The  superior  part  of  the  muscle,  is  pierced  by  the  anterior  tibial  nerve. 
Action.- To  extend  the  toes,  add  flex  the  ankle-joint. 

Peronaeus  Tertius,  or  Anticus,  arises  from  the  anterior  surface 
of  the  inferior  third  of  the  fibula,  where  it  is  inseparably  blended 
with  the  long  extensor  ; it  forms  a tendon  which  passes  through  the 
annular  ligament,  in  the  same  groove  with  that  extensor,  then  111ns 
outwards  and  forwards,  on  the  dorsum  of  the  foot,  and  is  inserted 

into  the  metatarsal  bone  of  the  fifth  toe.  . 

Relations.- .The  same  as  those  of  the  extensor  pollicis  propnus. 
Action  —To  turn  the  foot  outwards,  and  flex  the  ankle-joint, 
a “»SCL  <m  tlie  external  aide  of  the  side  of  the  leg  are  two  m 
number,— peronaeus  longus,  and  peromeus  brevis.  - 

Peron/eus  Longus,  lies  on  the  outer  side  of  the  -leg,  and  is  fles  y 
above  but  tendinous  below;  it  arises  fleshy  from  the  outer  side 
of  the  tibia,  from  the  head  and  upper  third  of  the  outer  an0le 
of  the  fibula,  by  tendinous  laminae  which  separate  the  anterioi  and 
' posterior  muscles  of  the  leg  ; it  then  descends,  and  in  the  lower  half 
of  its  course  the  fleshy  fibres  surround  the  tendon,  which  runs  dow u- 
-vvards  outw’ards,  and  backwards,  so  as  to  reach  the  posterior  surface 
SW  malleolus,  where  it  is  receiver!  u.to ■ 
with  the  peronaeus  brevis,  but  separated  from  the  ^ne^abursa 
■md  a layer  of  stratiform  cartilage,  and  preserved  in  position  by  a 
fibrous  sheath ; it  now  winds  downwards  and  forward* 
middle  slip  of  the  external  lateral  ligament,  and  grooves  the  side 
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the  os  calcis,  and  under  surface  of  the  cuboid  bone  ; it  now  turns 
forwards  .and  inwards,  and  is  inserted  directly  into  the  base  of  the 
metatarsal  bone  of  the  great  and  that  of  the  second  toe ; and  by  a 
tendinous  slip  into  the  external  sesamoid,  at  the  base  of  the  first 
phalanx ; also  occasionally,  into  the  internal  cuneiform. 

Relations. — -It  lies  on  the  fibula,  and  peronseus  brevis ; and  is  sepa-- 
.rated  anteriorly,  from  the  common  extensor,  by  the  musculo-cutaneous 
nerve,  and  an  intermuscular  septum ; and  posteriorly,  from  the  soleus 
above,  and  the  flexor  pollicis  below,  by  a similar  fibrous  layer.  The 
tendon  grooves  three  bones, — fibula,  os  calcis,  and  cuboid  ; and  has 
• three  bursal  sacs,  corresponding  to  those  grooves,  with  separate  fibrous 
sheaths,  the  last  being  an’  expansion  of  the  calcaneo-scaphoid  liga- 
ment. In  the  sole  of  the  foot,  the  tendon  is  close  to  the  tarsal  bones, 
and  above  all  the  soft  parts  in  this  region. 

Action. — This  is  a powerfuFtnuscle,  in  consequence  of  the  peculiar 
reflection  of  its  tendon,  at  right  angles  nearly,  to  the  lever  on  which 
it  acts.  By  its  action , the  ankle-j  oint  is  extended,  and  the  toes  everted ; 
whilst  the  weight  of  the  body,  is  thrown  on  the  internal  arch  of  the 
foot,  which,  by  the  elasticity  of  the  calceo-scaphoid  ligament,  averts 
the  injurious  effects  of  shocks  in  leaping,  &c.  In  partial  and  com- 
plete dislocation  of  the  tibia  inWards,  this  muscle  produces  in  a great 
degree  the  displacement  consequent  on  that  accident,  and  it  is  also 
'a  source  of  the  congenital  deformity  termed,  pes  valgus.  A dis- 
location of  thi3  tendon,  where  it  slips  to  the  fprepart  of  the  external 
malleolus,  has  been  observed  by  the  late  Mr.  Wilson. 

PeroNjEus  Brevis. — Shorter  than  the  last,  beneath  which  it  lies ; 
arises  from  the  outer  and  back  part  of  the  inferior  half  of  the  fibula, 
and  continues  fleshy,  to  within  an  inch  of  the  external  malleolus  ; 
though  the  tendon  is  formed  in  the  muscle  near  its  commencement, 
the  fibres  being  at  first  attached  to  it  so  as  to  produce  a bipenniform 
muscle,  but  afterwards  it  is  semipenniform  ; coursing  at  first  down- 
wards, but.  soon  turning  backwards,  it  grooves  the  external  malle- 
olus, and  then  winding  forwards  on  the  os  calcis,  which  it  also 
grooves,  in  common  with  the  -peronseus  longus,  but  above  that  mus- 
cle, it  expands,  and  is  inserted  into  the  projecting  extremity  and 
base  of.  the  metatarsal  bone  of  the  fifth  toe. 

Relations. — It  is  covered  by  the  peronseus  longus,  and  lies  on  the 
fibula,  and  external  malleolus.  It  grooves  two  bones,  — external 
malleolus,  and  os  calcis. 

Action. — Similar  to  that  of  the  peronseus  longus. 

On  removing  the  integument  on  the  posterior  surface  of  the  leg 
with  the  superficial  fascia,  the  posterior  saphenous  vein,  and  nerve 
are  seen,  — the  vein  commencing  at  the  outer  extremity  of  the 
tarsal  arch  of  veins,  and  ascending  behind  the  external  malleolus, 
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pierces  the  fascia,  and  opens  into  the  popliteal  vein,  opposite  the 
flexure  of  the  knee-joint ; or  sometimes,  it  winds  round  the  inner 
side  of  the  thigh,  and  joins  the  internal  saphena.  The  posterior 
saphenous  nerve,  is  formed  by  a branch  from  the  posterior  tibial  (com- 
municans  tibialis)  and  a smaller  one  from  the  peroneal  (commumcans 
peromei) ; these  converge  as  they  descend,  and  at  last  unite  in  the 
upper  third  of  the  leg,  to  form  the  posterior  saphenus  nerve,  which 
lies  at  first  deeper  than  the  vein,  in  a fibrous  canal  beneath  the  fascia 
then,  becoming  superficial  to  that  vessel,  passes  behind  the  external 
malleolus,  gives  off  calcaneal  branches,  and  terminates  m the  integu- 
ment of  the  fifth  toe,  where  it  communicates  with  the  external  dorsal, 
and  plantar  nerves.  When  these  have  been  removed,  the  posterior 
muscles  may  be  examined  ; they  consist  of  two  layers,— a supeificia 
and  deep,  the  former  being  three  in  number, -gastrocnemius,  soleus, 
and  plantains;  and  the  latter  four,— popliteus,  flexor  digitorum  com- 
munis, flexor  pollicis  proprius,  and  tibialis  posticus. 

GASTROCNEMius.-Bicipital  above,  and  tendinous  infermrly , anses 
by  two  triangular  or  oval  heads,  which  are  tendinous  on  their  deep 
surface,  the  external  being  the  shorter  of  the  two,  and  from  two 
prominent  ridges,  above  and  behind  the  condyles  of  the  femur  h. 
n°  descended  to  about  the  superior  fifth  of  the  leg,  they  unite  and 
form  a wide  fleshy  belly,  which  at  the  middle  of  the  leg  again  divid  e 
into  two  terminal  bellies,  which  are  attached  to  a tendon  flat 
wide  above,  but  thick  and  round  infermrly;  this  descends  m 
TSnal  direction  of  the  muscle,  and,  after  expanding  a little,  is 
inserted  into  the  posterior  and  inferior  part  of  the  os  calms  com  i 
Stag,  with  the  tendon  of  the  soleus,  what  has  been  called  the  tendi 

A° Relations -The  external  head  lies  on  the  femur,  the  tendon  of 
thfpopliteus,  and  the  prolongation  of  the  synovial  membrme  con- 
nect^with  that  tendon  ; on  the  ligamentum  p 
external  inferior  articular  artery,  Mine  fibres . of  the  Pla^“ 
the  tibio-fibular  articulation,  with  the  outer  head  of  soleus  i 
miter  ed^e  corresponds  to  the  biceps  tendon,  from  which  it  is  sepa 
rated  by 'the  pe, Ja-al  nerve , and  its  inner,  to 
its  contents  ; while  the  posterior  surface  is  subfascial  1 

^pntXace,  and 

and  semimembranosus  tendons , v 1 ® covered  by  the 

1 -pi1P  fleshv  belly,  convex  behind,  is  coieieu  > 
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sponding  to  the  peromeus  brevis ; and  the  inner,  to  the  internal  saphe- 
nous vein,  and  nerve.  The  tendo  A chillis  stands  out  prominently, 
behind  and  lies  on  the  deep  fascia ; it  is  bordered  externally,  by  the 
posterior  saphenous  vein,  and  nerve  ; while  the  inner  edge  serves  as 
a guide  to  cutting  down  on  the  posterior  tibial  artery,  in  the  inferior 
third  of  the  leg.  It  is  separated,  from  the  os  calcis  above,  by  a bursa ; 
and  covered  posteriorly,  by  fat,  beneath  which  also  a bursa  often  exists. 

Action. — This  is  the  most  powerful  muscle  in  the  body,  in  conse- 
quence of  its  being  inserted  at  right  angles  to  the  lever  on  which  it 
acts ; it  serves  the  purpose  of  an  active  ligament,  by  extending 
the  ankle-joint,  as  in  progression,  when  it  represents  in  action,  a 
lever  of  the  second  order,  the  fulcrum  being  at  the  toes,  the  power  at 
the  insertion  of  the  tendon,  and  the  weight  transmitted  through  the 
tibia  to  the  astragalus.  But  if  the  foot  is  raised  from  the  ground 
during  extension  of  the  ankle,  it  represents  a lever  of  the  first  order, 
the  power  being  behind,  the  weight  anteriorly,  and  the  fulcrum 
intermediate.  Here  it  may  be  mentioned,  that  flexion  of  the  ankle 
represents  the  third  order  of  lever,  the  weight  being  in  front  at 
the  toes,  the  fulcrum  posteriorly  at  the  joint,  and  the  power  inter- 
mediate between  them  at  the  insertion  of  the  tibialis  anticus,  &c.  In 
progression,  the  second  order  of  lever  occurs,  because,  being  the  most 
powerful,  it  contributes  a greater  facility  to  that  motion  ; but  the 
sudden  contraction  of  the  muscular  fibres  sometimes  ruptures  the  ten- 
do Achillis,  an  accident  most  liable  to  take  place  in  fat,  heavy,  or 
aged  persons.  The  gastrocnemius  also  assists  in  flexing  the  knee- 
joint,  and  is  of  much  service  in  strengthening  that  articulation,  by 
preventing  displacement  of  the  tibia  backwards. 

. Plantaris,  lies  beneath  the  gastrocnemius,  on  dividing  which, 
it  will  be  seen  to  arise  fleshy  from  the  ligament  of  Winslow, 
where  it  joins  the  capsule  of  the  joint,  and  from  the  termination 
of  the  outer  lip  of  the  linea  aspera;  it  forms  a fleshy  belly,  ' 
about  three  inches  in  length,  which  terminates  in  a membranous 
narrow  tendon,  but  yet  the  longest  in  the  body ; it  descends  at  first 
between  the  gastrocnemius,  and  soleus  ; then  running  along  the 
inner  edge  of  the  tendo  Achillis,  is  inserted  into  the  os  calcis, Ixnte- 
nor  and  internal  to  that  tendon ; or,  it  may  sometimes  terminate  by 
expanding  in  the  fascia,  on  the  inner  side  of  the  common  tendon. 

Relations.—  Those  of  its  fleshy  belly  are  precisely  similar  to  those 
of  the  outer  head  of  the  gastrocnemius  ; its  tendon  lies,  above  on 
the  soleus  and  below  on  the  deep  fascia ; and  is  covered  by  the 
gastrocnemius,  and  the  superficial  fascia. 

Use. — To  make  tense  the  fascia. 

SoLEUs  —Arises  by  two  heads  ; the  external,  tendinous,  from  the 
superior  third,  and  inner  edge,  of  the  posterior  surface  of  the  fibula; 
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and  the  internal,  shorter  and  wider,  also  tendinous,  from  the  posterior 
surface  of  the  tibia,  for  about  two  inches  below  the  poplitaeal  line,  a 
tendinous  arch  uniting  them  to  each  other.  A flat  thick  belly  now 
succeeds,  which  is  fleshy  much  farther  down  than  the  gastrocnemius, 
and  ultimately  terminates  in  the  tendo  Achillis,  by  which  it  is 

attached  to  the  os  calcis.  . , . , . , 

Relations.— It  is  covered  by  the  gastrocnemius,  and  plantam , and 
lies  on  the  deep  fascia,  and  muscles  ; the  posterior  tibml  vessels,  and 
nerves  separate  the  two  heads,  as  they  pass  beneath  the  tendinou 

arch  which  connects  them.  . 

Action.— It  acts  on  the  ankle  as  an  extensor,  thus  assisting  the 

SaOncuttTng3across  the  plantaris,  the  deep  fascia  is  seen,  attached 

to  the  tibia  and  fibula  above,  and  to  the  sheaths  of  ^oseten^ 

which  pass  behind  the  malleoli,  mfenorly  ; mternall y, , it  » 
connected  to  the  inner  edge  of  the  tibia ; and  externally  to  the  fibu^ 
while  superiorly,  it  is  strengthened  by  the  expansion  of  the  senm^ 
membranosus  muscle  ; it  is  intersected  by  a series  offibeshat  run 
transversely,  and  is  always  much  stronger  below,  than  above,  fo 
the  better  protection  of  the  posterior  tibial  vessels,  and  nerves  On 
removing  this  fascia  the  deep  layer  of  muscles,  four  in  numter  is 
exposed,  viz.  ,-poplitams,  flexor  digitorum  communis,  tibialis  pos- 
ticus and  flexor  pollicis  proprius.  . . , , 

Poplembus,  lies  external  and  pbsterior  to  the  knee-joint ; and  arises 
by  a siong  round  tendon  from  a horizontal  groove  on  the : exteiaial 
condyle  of  the  femur,  under  cover  of  the  external  lateral  ligament 

connects  it  to  the  external  semilunar  cartilage.  The  tendon  non 
divides  into  fasciculi,  which  give  origin  to  the  flat,  fleshy  tnanguhj 
muscle  the  direction  of  which  is  downwards,  backwards,  and  i 
wards  ’to  reach  an  oblique  line  on  the  tibia,  into  which  it  is  inserted, 
T well  as  into  the  bom!  above  that  line  and  into  the  fascia  which 

It lies  on  the  external  condyle  of  the  femur  and  external 
semilunaTcartilage,  to  which  it  is  connected  by  synovial  memb^ue 

SL  ; when  it  will  also  support  the  enter, or,  and  poster, or,  t,b,al 
“Tiil-To  flex  the  knee-joint,  and  rotate  the  leg  inwards,  during 
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flexion ; or  the  thigh  outwards,  in  the  extended  state.  Its  principal 
use,  however,  appears  to  be,  to  antagonise  the  short  head  of  the 
biceps,  which  would  otherwise  have  a tendency  to  keep  the  toes 
permanently  everted. 

Flexor  Digitorum  Communis,  arises  tendinous  from  the  posterior 
surface  of  the  tibia,  inferior  and  internal  to  the  popliteal  line,  con- 
tinuing to  adhere  to  its  posterior  and  internal  surface  for  about 
six  inches ; and  also  from  the  interrosseous  ligament,  and  the  inter- 
muscular septum,  which  separates  it  from  the  tibialis  posticus ; 
the  fibres  pass  downwards,  and  become  attached  to  a tendon  that 
lies  in  the  middle  of  the  muscle,  producing  a penniform  arrange- 
ment of  the  fibres ; the  tendon  now  assuming  a rounded  form, 
but  still  covered  by  a few  fleshy  fibres,  next  passes  beneath  the  in- 
ternal annular  ligament,  buried  in  a groove  on  the  back  of  the 
internal  malleolus,  in  company  with  the  tibialis  posticus,  but  each 
possessing  its  separate  fibrous  sheath,  and  bursal  membrane  ; with 
this  sheath  continued  on  it,  into  the  plantar  region,  it  runs 
forwards  and  outwards,  lying  beneath  the  flexor  pollicis,  to  which 
it  is  connected  by  a fascia,  or  sometimes  by  an  obliquely  defined 
tendinous  slip  ; and  a little  more  anteriorly,  the  outer  edge  having 
received  the  insertion  of  the  musculus  accessorius,  it  divides  into 
four  tendons,  which  at  the  metacarpo-phalangeal  articulations  enter 
an  osteo-fibrous  canal,  similar  in  structure  and  formation  to  that  in 
the  hand,  and  likewise  containing  the  slips  of  the  short  flexor,  both 
being  surrounded  by  a distinct  synovial  saccule  ; at  the  second  pha- 
lanx,  the  short  flexor  tendons  are  split,  the  long  passing  through 
them  to  be  inserted  into  the  posterior  edge  of  the  ungual,  or  last 
phalanx  ; while  those  of  the  short,  expanding  on  the  bone,  and  again 
uniting,  are  inserted  into  the  middle  phalanx. 

Relations.  It  is  covered  by  the  deep  fascia,  posterior  tibial  vessels, 
and  nerves,  annular  ligament ; and  in  the  sole  of  the  foot,  by  the 
superficial  layer  of  muscles,  and  phalangeal  sheaths;  it  lies  on 
the  tibia,  interosseous  ligament,  tendon  of  tibialis  posticus,  internal 
ateral  ligament,  os  calcis,  flexor  pollicis  tendon,  third  layer  of 
plantar  muscles,  and  plialarfges. 

Action.— To  extend  the  ankle,  and  flex  the  toes;  the  latter  action 
emg  the  more  energetic,  in  consequence  of  the  penniform  arrange- 
ment accumulating  the  muscular  fibres ; its  obliquity  in  the  sole  of 
he  foot  which  would  naturally  have  a tendency  to  overlap  the  toes 
aunng  flexion,  is  counteracted  by  its  connexion  to  the  flexor  pollicis 
winch  passes  m an  opposite  direction,  as  well  as  by  its  attachment 
to  the  musculus  accessorius,  which  also  draws  it  outwards 

fibulw  13  Pf°.STICUS’  arises  from  the  inuer  and  posterior  edge  of  the 
fibula,  from  the  outer  margin  of  the  tibia,  below  and  external  to  the 
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soleus,  and  flexor  communis ; from  the  interosseous  ligament,  and 
the  fascia  which  covers  it ; it  passes  downwards  and  inwards,  and 
forms  a tendon  that  at  first  runs  inwards,  under  the  flexor  communis, 
and  then  appears  on  its  inner  margin,  at  the  internal  malleolus,  where 
both  are  contained  in  the  same  groove  and  fibrous  sheath ; continuing 
its  course  into  the  sole  of  the  foot,  beneath  the  calcaneo-scaphoid  liga- 
ment, where  a sesamoid  bone  is  usually  found  in  its  fibres  it  is 
inserted  into  the  tubercle,  on  the  under  surface  of  the  navicular  bone ; 
into  the  internal  cuneiform  ; and,  by  an  external  slip  which  passes 
over  the  two  external  cuneiform,  into  the  base  of  the  second  am 
third  metatarsal,  and  usually,  but  not  always,  into  the  cuboid  bone 

^Relations.- It  lies  on  the  tibia,  fibula,  and  interosseous  ligament 
in  the  leg  ; and  is  overlapped  by  the  flexor  communis  and  polhcis, 
and  posterior  tibial  vessels,  and  nerves  ; while  m the  foot,  it  lies  on 
the  internal  lateral  ligament,  in  a strong  fibrous  sheath,  beneath  the 
calcaneo-scaphoid  ligament  and  above  the  adductor  poUicis;  atits 
origin,  the  anterior  tibial  vessels  run  forwards  between  iter Ms 
and  as  they  do  so,  often  carry  in  company  with  them,  fibres  of  tl 
muscle  through  the  interosseous  ligament,  to  its  anterior  surface 

iSI-To  extend  the  ankle-joint ; also  to  turn  thefoot  inwards, 

and  also  the  largest  and  most  fleshy ; it  arises  from  the .two ^nor 
thirds  of  the  posterior  and  external  surface  of  the  fibula,  fiom  the 
septum  of  the  tibialis  posticus,  and  also  from  a fibrous  layer  w ic 
separates  it  from  the  peromei ; it  continues  fleshy  as  far  as  the  auk  , 
and  receives  a slight  attachment  from  the  interosseous  ligament a 

jr™»  the  inferior  surface  of  the  internal  proces,  of  theo. 
lastly,  o ...  j then  running  forwards  and  inn arus, 

joined  turn  the  foot  inwards.  These  three  tendons,  of  the  trie. die 
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jwitieus,  and  of  the  two  flexors,  pass  beneath  a fibrous  or  fascial  band 
(internal  annular  ligament),  stretched  between  the  internal  malleolus 
and  the  os  calcis ; which  has  been  fully  described  with  the  ligaments 
of  the  ankle-joint. 


ANATOMY  OF  THE  FOOT. 


The  fascia  on  the  dorsum  of  the  foot  is  thin,  and  encloses  the  super- 
ficial veins,  and  nerves  in  delicate  sheaths ; while  similar  funnel-shaped 
tubules  surround  the  tendons,  to  which  the  fascial  investmentis  con- 
nected by  reticular  areolar  tissue.  The  superficial  veins,  consist  of  a 
tarsal  arch,  and  the  origins  of  the  external  and  internal  saphena  from 
either  of  its  angles.  The  superficial  • nerves,  are  the  internal  and 
external  tarsal  branches  of  the  musculo-cutaneous,  for  the  supply  of 
the  dorsal  aspect  of  the  toes.  On  removing  these  superficial  parts, 
a single  muscle  is  exposed, — the  extensor  digitorum  brevis. 

Extensor  Digitorum  Brevis. — Somewhat  square  in  shape,  and 
lyiDg  on  the  dorsum  of  the  foot ; arises  from  the  triangular  fossa 
formed  by  the  neck  of  the  astragalus,  and  upper  surface  of  the  os 
calcis ; also  from  the  latter  bone,  at  the  outer  and  anterior  part  of  its 
neck , and  from  the  dorsal  aspect  of  the  cuboid  bone.  It  passes  for- 
wards and  inwards,  dividing  into  four  fleshy  bellies,  to  each  of  which 
a narrow  tendon  is  attached ; these  pass  forwards  and  inwards,  cross- 
ing beneath  the  tendons  of  the  extensor  digitorum,  and  pollicis,  at  an 
acute  angle ; at  the  first  phalanx,  each  is  to  the  outer  side  of  the 
corresponding  long  tendon,  that  which  is  destined  for  the  great  toe 
being  the  largest ; they  then  become  united  with  the  long  tendons, 
expand,  and  are  inserted  into  the  dorsal  surface  of  the  phalanges. 
In  their  distribution,  the  little  toe  receives  none,  while  that  for  the 
great  toe  is  inserted  into  the  first  phalanx,  and  not  into  the  tendon. 

Relations.— It  lies  on  the  tarsal  bones,  and  phalanges ; the  internal 
tendon  crossing  the  dorsalis  pedis  artery  ; and  it  is  covered  by  the 
ong  extensor  tendons ; a large  branch  of  the  anterior  tibial  nerve 
passes  through  the  muscle. 

Action.  To  extend  the  toes,  and  keep  the  tarsal  bones  in  close 
apposition. 


The  integument  on  the  sole  of  the  foot,  has  been  already  examined  • 
on  removing  this  covering,  and  the  cushion  of  fat  lying  beneath 
it,  the  os  calcis  and  prominent  points  of  the  first  and  fifth  metatarsal 
Jones,  and  the  plantar  fascia  are  exposed  ; the  fascia  consisting 
0 ree  portions,  the  middle,  being  the  strongest;  the  externaf 

' ",iedl^e  strenSth  > and  che  internal,  which  lies  on  a plane  superior 
to  the  other  two,  being  the  weakest. 

Middle  Portion  of  Plantar  Fascia.— Triangular  in  shape, 
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with  the  apex  behind,  and  base  anteriorly,  arises  thick  and  round 
from  the  inferior  part  of  the  os  calcis  ; it  passes  forwards,  expanding 
as  it  proceeds,  and  at  the  metatarso-phalangeal  articulations,  divides 
into  four  slips,  sometimes  five,  which  again  subdivide,  and  arch  over 
the  flexor  tendons,  so  as  to  be  attached  to  the  lateral  ligaments  of  the 
joints  before  mentioned,  throwing  off  transverse  bands  across  the  sulci 
between  the  toes,  to  form  an  osteo-fibrous  arch  for  the  transmission  of 
the  tendons  of  the  lumbricales,  with  the  digital  nerves  and  vessels  ; 
the  anterior,  or  curved  margin  of  each  subdivision  is  also  continuous 
with  the  sheaths  of  the  flexor  tendons,  on  the  four  outer  toes,  iu 
the  sole  of  the  foot,  the  primary  slips  are  also  connected  by  other  cross 
bands,  dense  in  their  character  and  of  a silvery  whiteness,  which  can 
frequently  be  raised  as  a distinct  structure.  , , 

External  Division,  arises  posteriorly,  from  the  os  calcis  and  sheath 
of  the  peronsei ; it  passes  forwards,  one  portion  being  connected  o 
the  projecting  point  of  the  fifth  metatarsal  bone,  and  the  other  much 
weaker,  being  prolonged  over  the  surface  of  the  flexor  brCTIf  “ 
digit!  to  the  base  of  the  first  phalanx,  to  which  it  is  attached  , 
external  margin  is  continuous  with  the  dorsal  fascia;  ^the 
internal  ascends,  in  conjunction  with  the  middle  portion,  to  form 
septum  separating  the  external,  from  the  middle  set  of  “^les- 

Internal  Division  of  the  Plantar  Fascia,  arises  from  ■ ‘ 

annular  ligament,  passes  forwards,  and  reaching  the  fii-st  phalanx 
the  great  toe,  where  it  receives  a slip  from  the  middle  ^vmmn,  is 
inserted  into  the  sides  of  that  articulation,  the  mternal  edge  bei 
attached  to  the  inner  side  of  the  tarsus,  while  the  outer  sends 
upwards  a process,  which  with  the  middle  portion,  f«™8  the1^^ 
intermuscular  septum.  This  fascia  not  only  binds  down  the  plantar 
muscles,  but  it  also  preserves  the  arch  of  the  foot,  which  it  s gt 

dUTheS  mSTof'the  plantar  region  are  numerous,  and  may  be 
divided  into  four  layers:  the  first  consistmgof  three,  viz. -abductor 
uollicis  flexor  digitorum  brevis,  and  the  abductor  minimi  c gi  • _ 

P A^CTOR  PoLLicis.-Fleshy  and  broad  behind,  but  tendinous  m 
tott  arises  tom  the  internal  tubercle  on  the  os  calcs;  and  toon 
the  internal  annular  ligament,  torn,  and 

it  passes  forwards  and  inwards;  and  is  inserted  into  tl.e  mner  side 
behind,  and  base  iu  front ; arises  narrow  and  tendinous,  fro 
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internal  tubercle  of  the  os  ealcis,  internal  annular  ligament,  fascia, 
and  intermuscular  septum ; it  passes  forwards,  becoming  flat,  broad, 
and  fleshy,  then  divides  into  four  slips,  to  which  tendons  corre- 
sponding in  number  are  attached  ; these  enter  the  fibrous  sheaths 
with  the  long  flexor  tendons,  and,  after  being  split  by  them,  are 
inserted  into  the  middle  phalanges  of  the  four  outer  toes. 

Relations. — It  is  covered  by  the  fascia,  and  lies  on  the  musculus 
accessorius,  from  which  a thin  layer  of  fascia  separates  it,  on  the 
flexor  digitorum  longus,  and  on  the  external  plantar  artery,  and  nerve. 

Action. — To  flex  the  toes. 

Abductor  Minimi  Digiti.— Lies  on  the  external  side  of  the  foot, 
and  arises  from  the  external  tubercle  on  the  os  calcis,  fascia,  and 
intermuscular  septum  ; also  from  the  external  thickened  margin  of 
the  plantar  fascia,  as  far  forward  as  the  metatarsal  bone  ; it  passes 
forwards,  and  is  inserted  into  the  outer  side  of  the  base  of  the  first 
phalanx  of  the  little  toe. 

Relations. — Inferiorly,  it  lies  on  the  plantar  fascia  ; superiorly,  it 
corresponds  to  the  musculu3  accessorius,  flexor  brevis  minimi  digiti, 
and  bones  of  the  little  toe. 

Action. — As  its  name  implies,  to  abduct  the  little  toe. 

In  the  second  layer,  are  found  the  tendons  of  the  flexor  digitorum 
and  flexor  pollicis,  musculus  accessorius,  and  lumbricales. 

The  Flexor  Pollicis  Tendon,  is  seen  coursing  forwards  and 
inwards,  and  the  common  flexor  crossing  beneath  it  forwards  and 
outwards  at  an  acute  angle,  but  both  so  connected  that  the  obliquity 
of  action  liable  to  be  produced  by  their  direction  is  completely 
modified. 

Musculus  Accessorius. — A fleshy  sheet ; which,  arises  from  the 
inferior  and  internal  part  of  the  os  calcis,  and  passes  obliquely  down- 
wards, forwards,  and  inwards,  to  be  inserted,  thin,  aponeurotic,  and 
fleshy,  into  the  outer  side  of  the  long  flexor  tendons. 

Relations. — It  is  covered  by  the  flexor  digitorum  brevis,  abductor 
minimi  digiti,  and  the  external  plantar  artery,  and  nerve ; and  it  lies 
°n  the  os  calcis,  and  calcaneo-cuboid  ligament. 

Action.  To  counteract  the  obliquity  of  the  long  flexor  muscle. 

Lumbricales. — Four  small  muscles,  which  arise  from  the  inter- 
nal sides  of  the  long  flexor  tendons,  and  pass  forwards  and  in- 
wards, to  be  inserted  by  small,  but  flat  bands,  into  the  extensor  teu- 
tons, on  the  back  of  the  first  phalanx,  and  also  into  the  side  of  the 
nrst  phalanx. 


Pylons.--! They  lie  beneath  the  third  layer,  and  are  concealed 
uperfiemHy  by  the  short  flexor  tendons;  the  tendons,  at  first  round, 
pass  in  the  intervals  between  the  heads  of  the  metatarsal  bones, 
Ve  the  bridged  slip  of  the  plantar  fascia,  and  also  above  the  digi- 
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tal  nerves,  and  vessels ; they  are  only  attached  to  the  four  outer  toes, 

the  great  toe  not  receiving  any.  . 

Action.— To  flex  the  first  phalanx;  or,  according  to  some  authori- 
ties, to  extend,  from  being  continuous  with,  the  extensor  tendons  on 
the  dorsum  of  the  phalanges. 

The  muscles  in  the  third  layer,  are  four  in  number  -.—flexor  polhcis 
brevis,  adductor  pollicis,  flexor  brevis  minimi  digiti,  and  transver- 
salis  pedis. 

Flexor  Pollicis  Brevis,  arises  tendinous,  and  sometimes  by  two 
distinct  heads,  from  the  cuboid,  external  cuneiform,  and  occasionally 
from  the  under  surface  of  the  os  calcis ; it  passes  forwards,  and 
becoming  fleshy,  is  inserted,  by  two  tendons,  into  the  internal  am 
external  sesamoid  bones,  and  base  of  the  first  phalanx  of  the  great  toe. 

Relations.- It  corresponds  below  to  the  abductor  pollicis  and  to 
the  tendon  of  the  long  flexor;  and  above  to  the  bones,  and  to  the 
tibialis  posticus. 

Action. — To  flex  the  first  phalanx.  _ ,, 

Adductor  Pollicis.— Triangular  in  shape,  lying  external  to  the 
last ; arises  from  the  sheath  of  the  tendon  of  the  peromeus  longus 
and  the  base  of  the  second,  third,  and  fourth  metatarsal  bones ; it 
passes  forwards  and  inwards,  and  is  inserted  tendinous  into  the  ex- 
ternal sesamoid  bone,  and  base  of  the  first  phalanx  of  the  gieat  toe. 

Relations.— It  has  below  it,  the  long  and  short  flexors,  lumbrnales, 
and  musculus  accessorius ; and  superiorly,  it  lies  on  the  tarsal  bo 
Action. — To  adduct  the  great  toe. 

Transversalis  Pedis. — Placed  across  the  heads  of  the  metatarsal 
bones,  arises  from  the  anterior  extremities  of  the  °^ter  four 
those  bones  ; passes  inwards  and  forwards,  and  is  inserted  into  the 
external  sesamoid  bone,  and  base  of  the  first  phalanx  o the  great^. 

Relation*- It  is  covered  by  the  long  and  short  flexoi  endons 
by  the  lumbricales,  and  the  digital  vessels,  and  nerves  ; it  lies  on 
the  metatarsal  bones,  ligaments,  and  interossei. 

Action—  To  adduct  the  great  toe,  m reference  to  the  mesial  lm 
of  the  foot;  and  to  keep  the  metatarsal  bones  m apposition  wifc 

eaGpLEXOR  Brevis  Minimi  Digiti,  arises  from  the  base  of  the  fifth 
metatarsal  bone,  and  the  peromeal  sheath ; ^ Forwards,  and  * 

inserted  into  the  base  of  the  first  “^'aud  short 

Relations.- It  corresponds  superficial1),  to  the  & . . d 

flexor  tendons,  external  lumbricalis,  abductor,  and  fascia , 
deeply  to  the  bone  and  external  interosseous  muscle. 

^“tUe  tendon  of  the  peromeus  longus, 

and  the  interossei. 


I 

if 
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The  Peroxleus  Longus  Tendon,  is  concealed  from  view  by  its 
proper  sheath  ; this  should  be  laid  open,  and  the  groove  examined 
in  which  it  lies. 

Interossei. — Consist  of  two  layers,  dorsal  and  plantar ; four  in 
the  former,  and  three  in  the  latter. 

Dorsal  Interossei. — Arise,  by  a double  origin,  from  the  sides  of 
the  metatarsal  bones,  the  two  heads  of  the  first  being  separated  by 
the  communicating  branch  of  the  anterior  tibial  artery  ; they  pass 
forwards,  terminating  in  tendons,  which  are  inserted  into  the  side  of 
the  base  of  the  first  phalanx,  and  into  the  extensor  tendon,  assisting 
to  form  the  dorsal  phalangeal  aponeurosis  ; the  first  is  inserted  into 
the  inner  side  of  the  second  toe  ; the  second,  third,  and  fourth,  into 
the  outer  side  of  their  corresponding  toes ; and  hence  they  are  ab- 
ductors, in  reference  to  an  imaginary  line,  represented  by  the  second 
toe. 

Plantar  Interossei. — Are  three  in  number,  and  arise  from  the 
inner  or  tibial  side,  and  base,  of  the  three  external  metatarsal  bones  ; 
they  pass  forwards,  and  are  inserted  into  the  internal  side  of  the 
base  of  the  first  phalanx  of  the  three  external  toes,  and  into  the  exten- 
sor tendons ; hence  they  are  adductors,  in  reference  to  the  same  line. 

Relations.— The  dorsal  interossei,  are  covered  by  a strong  fascia, 
and  be  on  the  plantar  set,  at  their  posterior  extremity  being  per- 
forated by  small  communicating  arteries  ; the  plantar,  are  covered 
by  the  dorsal,  and  lie  on  the  long  and  short  flexor  tendons,  lumbri- 
cales,  and  digital  vessels.  Their  action  has  already  been  explained. 


SECTION  IV. 

CAVITY  OF  THE  CHEST. 

The  Thorax,  is  situated  towards  the  superior  part  of  the  trunk,  and 
contains  the  organs  of  circulation,  and  respiration ; together  with  the 
several  nerves,  and  vessels,  appertaining  to  and  connected  with  their 
functions.  The  walls  of  the  cavity  are  yielding,  to  accommodate 
the  vaiying  increase  and  diminution  of  the  lungs,  but  at  the  same 
tune  sufficiently  resisting  to  protect  them  from  the  influence  of 
atmospheric  pressure  during  their  active  function  in  respiration. 
When  the  cavity  is  laid  open,  by  dividing  the  cartilages  of  the  ribs, 
and  cautiously  raising  the  sternum,  a longitudinal  prismatic  gutter 
may  be  observed,  immediately  posterior  to  the  sternum,  wide  supe- 
riorly and  inferiorly,  but  constricted  a little  above  its  middle  ; this 

£7 
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space  is  called  the  anterior  mediastinum,  having  received  that  name 
f romits  almost  median  position ; being  bounded  anteriorly  , by  the  pos- 
terior surface  of  the  sternum,  and  posterior  sternal  aponeurosis ; late- 
rally, by  the  pleurae,  passing  from  the  sternum  to  the  anterior  and 
lateral  part  of  the  pericardium  ; and  posteriorly,  by  the  pericardium 
itself  where  it  is  deficient  of  serous  covering.  The  constriction  in  its 
middle  has  also  given  rise  to  its  division  into  a superior  and  inferior 
triangle ; the  upper  containing  the  remains  of  the  thymus  gland 
origins  of  the  sterno-hyoid,  and  thyroid  muscles,  with  branches  of 
the° omohyoid  plexus,  passing  downwards,  to  supply  them,  and  the  in- 
ternal mammary  artery,  which  borders  its  margins  ; and  the  lower, 
including  the  triangulares  sterni  muscles,  rami  abdommales  of  the  in- 
ternal mammary  arteries,  and  lymphatic  glands,  throug  w ic  pass 
the  superficial  absorbents  from  the  liver.  During  life,  however  the 
-pleurae  are  accurately  moulded  on  the  contained  parts,  so  that  no 
actual  space,  really  exists,  until  the  sternum  ™ed 

The  ribs  should  now  be  sawed  nearly  through  about  their  middles, 
and  then  bent  backwards,  when  the  pleural  membrane,  with  its 

several  inflections,  should  be  first  examined.  ,.\ 

The  Pleura  are  two  sacs  of  serous  membrane,  each  being  dis- 
tinct and  confined  to  a single  side,  and  each  consisting  of  a pariefid, 
and  a visceral  layer;  the  former,  lining  and  adhering  to  the  m 
closing  walls  ; and  the  latter,  reflected  arofind  the  contained  parts 
one  surface,  which  is  rough  and  fibrous,  being  attached  ; ^dthj 
other  free  and  smooth,  and  lubricated  by  a vapour  or  halitus,  that 
is  exhaled  from  it.  The  perfect  continuity  of  the  membrane,  may- 
be understood,  by  following  its  several  reflections.  Thus  fiorn  the 
posterior  surface  of  the  sternum,  the  pleura  passesbaxikwardsai 
inwards,  to  the  fore-part  and  sides  of  the  pericardium,  thus _ foi m 
ing  the  lateral  boundaries  of  the  anterior  mediastmum  ; it  is  then 
reflected  over  the  anterior  face  of  the  root  of  the  lung,  w i 1 
£ TS inlernd  or  concave  surface,  until  it  reaches  its  thin  or  free 
edge  tien  oVer  the  convex  surface,  lining  the  pulmonary  figure* 
untU  the  posterior  or  thick  margin  is  gained,  and  thence  to  &e  back 
of  the  i^ot ; from  this,  it  passes  to  the  posterior  and  lateral  part  of 
the  pericardium,  where  it  is  nearest  to  the  opposite  sac,  an  is 
reflected  on  the  sides  of  the  bodies  of The  vertebrae 

the  lateral  wall  of  the  posterior  mediastinum  ; it  next  h e 

cavities  of  the  ribs,  until  it  becomes  continuous  ^ cul  de  sae, 
where  the  sac  was  first  opened  ; superiorly  iJ  fo™a.a  '“  b bw 
which  passes  higher  on  the  right  side,  than  on ithe whde  be^ 
it  covers  and  adheres  to  the  superior  surface  of  the  • 

forndng  ^re  a fold  or  process  connecting  the  diaphragmaric  lay« 
with  the  pulmonary,  termed  hgamentum  latum  pu  mi  s , 
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named  fold  is  of  an  oblong  figure,  narrow  in  the  middle,  but  wide 
above  and  below ; attached  superiorly,  to  the  lower  edge  of  the  root 
of  the  lung  ; interiorly,  to  the  diaphragm  ; internally,  to  the  pericar- 
dium while  externally,  it  is  free  and  concave. 

The  Pleura,  consists  of  a surface-layer  of  squamous  epithelium, 

. supported  on  a fine  semitransparent  basement  membrane,  the  areolar 
tissue  subjacent  to  which,  forms  in  some  situations  a dense  fibrous 
layer,  conferring  on  the  pleura  the  compound  character  of  a sero- 
fibrous tissue.  As  the  membrane,  however,  differs  in  its  characters 
according  to  its  position,  it  will  be  better  examined  in  distinct  por- 
tions ; thus,  while  the  costal  is  strong,  the  serous  membrane  itself 
is  thin  and  transparent,  the  strength  really  depending  on  the  marked 
density  of  the  fibrous  layer,  which  adheres  firmly  to  the  costal  peri- 
osteum and  perichondrium  ; but  the  serous  element  is  stronger  and 
thicker  over  the  intercostal  muscles,  to  which  the  adhesion  is  slight ; 
while  on  the  pericardium,  it  is  also  strong  ; but  in  old  subjects,  the 
fibrous  tissue  is  lax,  and  contains  more  or  less  adeps.  As  the  pleura 
forms  the  walls  of  the  anterior  mediastinum,  it  is  lined  on  its  ex- 
ternal surface,  by  a fascial  layer,  differing  from  the  fibrous  mem- 
brane heretofore  described,  in  being  weaker,  and  the  fibrous  charac- 
ter less  appreciable  ; it  is  also  distinctly  laminated,  and  with  such 
•facility  can  it  be  separated  from  the  serous  layer  that  it  appears 
to  be  more  intimately  Connected  to  the  mediastinum  and  peri- 
cardium, than  to  the  pleura  ; and  here  we  have  distinctly  traced  its 
continuity  with  the  fibrous  tissue  of  the  cervico-thoracic  septum. 
The  diaphragmatic  portion  is  thin,  and  the  fibrous  layer  is  here 
represented  by  fine  connecting  areolar  tissue.  The  cone  of  the  pleura 
ascends  into  the  neck,  bounded  above  and  before,  by  the  subclavian 
artery ; anteriorly,  by  the  internal  mammary ; and  posteriorly,  by  the 
superior  intercostal ; it  here  occupies  a recess  between  the  scaleni 
muscles,  and  is  surrounded  and  indented  by  the  inner  margin  of  the 
first  rib,  to  which  it  intimately  adheres,  frequently  exhibiting  in 
this  situation  a horizontal  white  line,  dividing  the  supra-costal  from 
the  mtra-thoracic  portion ; a strong  aud  dense  layer  of  fascia,  derived 
from  the  prawertebral  aponeurosis,  here  covers  and  adheres  to  its  sur- 
face, protecting  the  lung  from  atmospheric  pressure ; this  can  be  raised 
ayer  after  layer,  by  a needle,  and  its  manifest  resistance  is  shown 
J the  'llfhculty  experienced  in  the  attempt  to  force  a blunt  instru- 
ment through  its  structure.  The  existence  of  this  fibrous  layer 
coating  the  pleura  externally,  explains  the  fact,  that  abscesses  rarely 
open  mto  the  cavity  of  the  chest,  although  the  collection  of  matter 
may*  he  in  immediate  contact  with 'the  superficial  surface  of  the 

and  ™H  ^he  Pulmon^  portion  of  the  pleura  is  fine,  smooth, 
aud  perfectly  transparent  in  the  child,  but  often  much  thickened  in 
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old  subjects,  and  occasionally  exhibiting  laminated  scales  of  bone  in 
some  situations.  It  is  asserted  that  the  subpleural  fibrous  layer  is 
here  absent ; but  of  this  we  will  speak  presently. 

The  Lungs,  are  symmetrical  organs,  communicating  only  through 
the  medium  of  the  bronchial  tubes,  each  being  somewhat  conical  in 
figure,  presenting  an  apex,  and  base,  two  margins,  and  two  surfaces. 
The  apex,  truncated  and  directed  upwards,  lies  superiorly,  between 
the  scaleni  muscles,  the  right  however  extending  higher  than  the 
left,  but  an  horizontal  constriction,  corresponding  to  the  inner  mar- 
gin of  the  first  rib,  limits  the  extrathoracic  portion  of  both  below  ; 
the  base,  concave  but  more  deeply  so  on  the  right  side,  and  triangular 
in  its  outline,  rests  on  the  diaphragm  ; the  anterior  margin,  thick 
above,  but  thin  and  interrupted  below,  overlaps  the  pericardium, 
and  corresponds  to  the  anterior  mediastinum,  that  on  the  right  side 
presenting  two  grooves,  and  a similar  number  of  notches,  viz.,  com- 
mencing at  the  apex,  there  isfirst  an  oblique  groove,  for  the  descending 
cava,  which  is  directed  inwards  and  downwards  ; secondly,  another 
for  the  prominence  of  the  right  auricle ; thirdly,  a notch,  the  termi- 
nation  of  the  transverse  fissure ; and  lastly,  another,  the  termination 
of  the  great  longitudinal ; the  left  anterior  edge,  is  interrupted  from 
above  downwards ; first,  near-  the  apex,  by  a groove  for  the  lett  sub- 
clavian artery,  which  is  sometimes  enlarged  to  accommodate  the 
descending  curve  of  the  aorta ; secondly,  by  a wide  notch  for  the  I 
apex  of  the  heart;  and  lastly,  immediately  above  the  base,  by 
anterior  termination  of  the  great  pulmonary  fissure,  postenor 

thick  margin  lies  in  the  sulcus,  between  the  sides  of  the  bodies 
the  vertebrae,  and  angles  of  the  ribs,  the  left  being  sometimes  grooved 
longitudinally,  for  the  descending  aorta;  the  internal  or  concave 
surface  corresponds  to  the  pericardium,  and  posterior  mediastinum, 
also  to  the  root  of  the  lung  itself,  by  which  the  vessels  enter  mid 
leave  the  heart,  and  which  is  situated  one-third  from  its  aP**>  a J 
two-thirds  from  its  anterior  thin  edge;  the  external  surface,  « ’ 
corresponds  to  the  concavities  of  the  ribs,  and  pleura  and  is  deeply 
ZSd  by  fissures  dividing  tie  lung  into  lobe,;  the . i™u|» »' 
these  the  -Teat  pulmonary  fissure,  commences  two  inches  belo 
td  bebSdTe  aU  tun,  downwards,  forwards,  end 
passing  through  the  eutire  thickness  of  the  organ,  terminates  a 
one  inch  above  and  in  front  of  the  base,  thus  dividing  both  lungs 
two  lobes  ; while  from  the  upper  third  of  the  great  fissi  on  the 
right  side,  a second  passes  forwards  to  its  root,  so  as  to  cut  < « 
smaller  middle  lobe.  The  superior  of  these  lobes  « tnangu  w,  h 
the  base  above,  and  apex  infenorly  ; the  inferior  « shot M*  ’ 
but  the  base  is  below,  aud  the  apex  external  y and  ha3 

the  middle  lobe  of  the  right  lung,  small  but  of  the  same  g , 
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the  base  anteriorly  and  the  apex  posteriorly.  In  old  age,  when  the 
ribs  collapse,  the  upper  lobes  descend,  so  as  in  a great  measure  to 
conceal  the  inferior  anteriorly ; in  the  female  also,  a very  small 
portion  of  the  inferior  lobe  is  visible  anteriorly,  more  especially  in 
those  cases  where  the  chest  has  been  disfigured  by  tight  lacing;  as 
under  such  circumstances,  while  the  inferior  lobe  is  pressed  upwards, 
the  superior  glides  downwards  on  its  anterior  surface,  until  it  rests 
on  the  diaphragm.  We  have  in  one  instance  seen  four  lobes  on  each 
side  ; and  three  on  the  left  in  two  others  ; in  both  examples  the 
fissures,  as  in  the  normal  arrangement,  extended  through  the  com- 
plete thickness  of  the  organ,  as  far  as  the  root.  The  uses  assigned 
to  those  interruptions  are,  to  allow  the  lungs  to  descend  with  greater 
facility  as  they  follow  the  diaphragm  in  respiration,  to  isolate  disease, 
and  by  the  larger  extent  of  surface  exposed  to  the  serous  membrane 
to  diminish  the  effects  of  friction.  In  the  bird  tribe,  where  the 
diaphragm  is  deficient,  the  fissures  are  likewise  absent.  The  lungs 
present  the  following  points  of  difference,  when  they  are  contrasted 
\\  ith  each  other  : — the  right  is  shorter,  in  consequence  of  the  liver 
impinging  on  the  right  thoracic  space  ; while  the  left  is  longer,  but 
nanower,  the  deficiency  in  width  depending  upon  the  position  of 
the  heart ; the  right  reaches  somewhat  higher  in  the  neck,  and  is  a 
little  heavier  than  the  left,  presenting  also  under  ordinary  circum- 
stances three  lobes,  whilst  the  left  has  only  two. 

The  lungs  are  of  a pale  red,  or  rose  colour  in  the  child ; grey  in  the 
adult ; and  dark  purple,  mottled  with  black  spots,  in  old  age  ; after 
death,  they  always  retain  a certain  amount  of  air,  which  causes  crepi- 
tation when  their  structure  is  compressed.  The  weight,  in  the  adult 
is  generally  from  eighteen  to  twenty-four  ounces  for  each  organ  ; but 
it  is  difficult  to  determine  even  the  approximate  weight  with  any  de- 
gree of  exactitude,  as  it  is  influenced  by  the  amount  of  blood  retained 
after  death.  In  the  foetus,  the  weight  of  the  lungs  is  to  that  of  the  body 
as  oue  to  sixty,  and  after  the  first  respiration  as  one  to  thirty  the 
increase  depending  on  the  admission  of  the  blood  into  the  pulmonary 
vessels.  Before  birth,  the  lung  though  absolutely  lighter,  is  specifi- 
cally heavier ; but  after  birth  the  reverse  obtains,  and  it  is  from 
us  circumstance  that  the  hydrostatic  test,  in  cases  of  suspected 
infanticide,  is  of  some  utility  in  determining  whether  the  infant  was 
son  I- born  or  otherwise. 

no5®  structures  entering  into  the  composition  of  these  organs,  must 
fi br  J*  examined  m detad-  They  consist  of,  firstly,  membranes,  sero- 
fibrous  and  mucous ; secondly,  of  the  bronchial  ramifications,  and 

oSrof  hair'CS ; ly’  0f  the  Pulmonary  arteries,  and  veins ; 

vlnTh  will  T ’ and  veins  5 mhly>  of  arecdar  tissue, 

h f°lm8  the  Parenchyma;  sixthly,  of  the  pulmonary  branches  of 
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the  pneumogastric,  and  sympathetic  nerves  ; and  lastly,  of  the 
lymphatic  system,  consisting  of  vessels,  and  glands. 

Serous  Membrane.  — Cruveilhier  denies  the  existence  of  any 
fibrous  tissue  beneath  it ; but  the  presence  of  such  a structure  can 
easily  be  demonstrated,  by  making  a cautious  triangular  incision 
through  the  pleura,  and  then  by  grasping  the  apex  with  a good 
forceps,  and  tearing  it  off,  the  friable  structure  of  the  lung  will  be 
seen  to  be  still  smooth,  and  covered  by  a glistening  fibrous  layer, 
strongest  in  those  depressions  which  exist  in  the  surface  of  a collapsed 
lung.  In  a case  of  aneurism,  that  exercised  pressure  on  the  root 
of  the  right  lung,  which  was  very  much  contracted,  the  fibrous  ( 
membrane  was  exceedingly  well  marked  ; and  it  is  also  very  distinct 
in  the  seal,  and  the  otter.  The  use  of  such  a structure  is  evidently,  to 
prevent  over-distention  of  the  organ,  and  promote  its  contraction ; 
while  it  will  also  prevent  the  contents  of  vomicse  being  discharge 
into  the  cavity  of  the  pleura. 

Roots  of  the  Lungs.— Are  fixed  points,  by  which  a communication 
is  established  between  the  lungs  and  atmosphere  on  the  one  hand 
and  the  lungs  and  heart  on  the  other  ; they  consist  of  the  following 
parts— bronchial  tube,  pulmonary  artery,  and  vein,  bronchial  arteries 
and  veins,  nerves,  absorbents,  and  areolar  tissue  ; each  root  is 
about  two  inches  in  vertical  depth,  about  an  inch  m length,  and  is 
bounded  externally,  by  the  concave  surface  of  the  lung^  hich  here 
presents  a hilus,  oval  in  shape  from  above  downwards  for  the  re- 
ception of  the  several  parts  composing  it ; and  internally  and  ante- 
riorly, by  the  pericardium;  they  correspond  to  the  fourth  dorsal 
vertebra  on  the  left  side,  and  to  the  third  on  the  right.  The  loot  o 
the  right  lung,  is  bounded  above,  by  the.  curve  of  the  vena  azygos, 
and  division  of  the  pneumogastric  nerve;  below,  by  the  ligamentum 
latum  pulmonis  ; anteriorly,  by  the  phrenic  nerve,  and 
cava  ; and  posteriorly,  by  the  vena  azygos,  as  it  ascends  mthe pos^ 
rior  mediastinum  ; that  of  the  left,  is  bounded  above,  by  the  arc 
of  the  aorta  ductus  arteriosus,  left  laryngeal  recurrent  nerve,  and 
d v rion  of  the  pneumogastric  nerve  ; interiorly,  by  the  bgamentum 
latum  pulmonis  ; anteriorly,  by  the  phrenic  nerve  ; and  P^nor^ 
by  the  descending  aorta.  By  now  removing  the  pleura  from  ‘ 
face  of  each  root,  it  will  be  seen  that  the  pulmonary  veins  we  the 
most  anterior  and  inferior  on  both  sides  ; hut  on 
monarv  artery  lies  above  it,  and  most  superiorly  the  bronchial  tube, 
while.on  the  left,  tl.e  tube  is  above  the  vein  mut  H»  fc 
the  or, lev  being  from  below upwards™  tbenght ^e,-™ b 
tube  • and  on  the  left  in  a similar  direction,— vein,  tul  , • 

but  on  both,  from  before  backwards,  the  order  is  the  Kime  • ’ 

vein,  artery,  tube.  The  lung  may  now  be  raised,  and  drawn 
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opposite  side  by  hooks,  when,  by  removing  the  pleura,  with  some 
areolar  tissue  and  bronchial  glands,  the  parts  constituting  the  roots 
are  seen. 

Bronchial  Tubes. — Are  continuations  of  the  trachea,  which  they 
ajso  resemble  in  structure.  The  trachea  divides,  on  the  body  of  the 
third  dorsal  vertebra,  into  two  branches  of  unequal  diameters  (bron- 
,'chial  tubes),  the  right  being  the  larger,  shorter,  and  more  transverse ; 
the  left  longer,  smaller,  and  more  in  the  direction  of  the  original 
trunk  ; the  right,  in  its  course  to  reach  the  hilus  of  the  lung,  lies  on 
the  right  side  of  the  oesophagus,  crosses  the  vena  azygos,  and  is 
covered  by  the  pericardium,  and  right  pulmonary  artery,  which 
separates  it  from  the  vena  cava ; while  the  left  bronchus,  crosses  the 
oesophagus,  and  aorta,  and  also  lies  posterior  to  the  pericardium, 
pulmonary  veins,  and  artery.  On  entering  the  lung,  the  tubes  divide 
each  into  two  branches ; the  inferior  on  the  right  side,  again  sub- 
dividing for  the  middle,  and  inferior  lobes ; and  a dichotomous 
division,  then  occurs  in  the  substance  of  the  organ  for  about  fifteen 
repetitions,  when  the  terminal  tubes  enter  their  proper  lobules, 
where  their  ultimate  ramifications  are  situated. 

Structure  of  the  Bronchial  Tubes.- — The  extra-pulmonary  portion, 
and  also  their  divisions  in  the  lung  as  far  as  the  tertiary,  present  the 
same  anatomical  elements  as  the  trachea,  consisting  of  a series  of  rings, 
forming  each  about  three-fourths  of  a circle,  but  incomplete  poste- 
riorly. These  rings  terminate  in  blunted  points,  the  space  between 
them  posteriorly,  being  occupied  from  within  outwards  by  mucous 
membrane,  glands,  elastic  tissue  with  well-marked  longitudinal  fibres ; 
and  lastly,  with  a transverse  muscular  layer  (Beisseissen).  Subsequent 
to  their  tertiary  subdivision,  their  structural  anatomy  undergoes 
a peculiar  modification ; the  cartilaginous  rings  now  completely  sur- 
round the  tube,  but  yet  the  circle  being  composed  of  separate  segments, 
three  or  four  in  number,  with  angular  or  notched  extremities,  are 
united  by  mutual  reception,  but  still  admitting  of  a certain  amount 
of  overlapping,  which  is  always  more  evident  when  the  tube  has  been 
artificially  contracted,  by  exhaustion  of  the  air  which  it  may  contain. 
The  muscular  layer  likewise  assumes  a circular  arrangement,  and  the 
elastic  tissue  is  also  visible  as  elevated  longitudinal  fibres,  while  the 
mucous  membrane  is  less  vascular,  finer,  and  thinner  than  that  of 
the  primary  subdivisions  of  the  tubes,  but  its  surface  still  retains 
the  ciliated  epithelium  peculiar  to  the  respiratory  mucous  tissue 
When  the  tubes  reach  about  the  fifteenth  division,  the  cartilaginous 
element  of  their  walls  ceases  to  exist,  the  elastic  membranous  tissue 
being  all  that  remains  of  the  former  structures;  but  as  the  tube  still 
continues  to  divide,  and  as  the  resulting  canals  undergo  further 
stibclwiaion,  each  ultimately  terminates  in  a separate  air-cell,  these 
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being  distinct,  and  merely  communicating  'with  each  other  through 
the  medium  of  the  central  tube,  the  whole  constituting  a pulmonary 
lobule  (Reisseissen).  This  view  has  the  advantage  of  much  simplicity, 
and  resembles  the  structure  of  the  ramified  secreting  glands ; but 
yet  it  scarcely  seems  consistent  to  believe,  that  where  nature  required 
to  create  an  extensive  free  surface,  by  which  the  blood  might  come 
in  contact  with  the  atmosphere,  a more  certain  means  of  accom- 
plishing that  object  would  not  have  occurred  ; and  such  is  the  fact, 
if  the  investigation  of  Mr.  Rainey  is  entitled  to  any  respect.  From 
certain  circumstances  connected  with  the  comparative  anatomy  of 
the  lungs,  and  numerous  examinations  of  pulmonary  tissue  prepared 
in  a variety  of  ways,  it  appears  to  us  that  Mr.  Rainey  has  approached 
nearer  to  the  truth,  in  many  respects,  than  any  other  investigator  of 
this  complex  portion  of  structural  anatomy.  That  the  epithelium 
is  present,  even  in  the  air-cells,  is  beyond  question  ; but  it  certainly 
becomes  flatter,  the  cilise  being  scarcely  if  at  all  perceptible;  a Meuse 
membranous  layer  existing  external  to  this  layer,  m the  ultima  e 
tubes,  but  without  any  muscular  covering.  Numbers  of  small  branches 
proceed  from  the  surface  of  the  central  canal,  each  small  ramification 
terminating  in  a minute  cell,  whilst  from  its  sides,  co  umns  of  ce  s 
arranged  eccentric  to  the  tube,  appear  to  form  its  walls  ; these  cells 
communicate,  the  most  internal  with  the  tube,  and  each  succeeding 
column  with  that  which  lies  external  to  it ; each  tube,  m fact  with  i s 
satellite  columns  of  air-cells,  constituting  a pulmonary  lobule.  1 liese 
cells  are  variously  figured,  some  being  hexagonal  or  angular , whi le 
others  are  oval,  or  elongated  in  the  axis  of  the  tube.  The  subhb  ous 
layer,  on  the  pleural  surface  of  the  lung,  principally  consists  of  an 
elastic  tissue  (Gulliver),  which  sinks  between  the  lobules,  andthm 
breaks  up  into  bands  or  fasciculi,  that  wave  or  interlace  in  nreguhr 
circles  around  the  cells,  tending  to  preserve  their  expanded  conditoom 
The  cells  themselves,  consist  structurally  of  the  fine  and  transparent 
mucous  membrane  on  which  the  capillaries  are  expande  , wj  | 
walls  thinned  to  such  an  extent,  that  merely  the  flattened  epithjium 
separates  the  capillary  coat  from  the  air  ; and  m j rf  the 

tenuity,  and  some  peculiar  pathological  characters,  the1^ 
mucous  lining  has  been  conceived  to  be  similar  to  a serous  membran* 
(Stokes).  The  approximate  diameter  of  each  air-cell,  range 
l-70th  to  1 -200th  of  an  inch,  the  total  number  amounting  to  a u 
six  millions,  in  both  lungs.  The  capillary  vesseks,  arei 
elastic  bands  before  mentioned,  and  are  pkced  betwwntheceU 
such  a manner,  that  both  surfaces  of  the  vessel  are  to  thj 

influence  of  the  atmosphere;  the  moist  cell  membrane,  is • m 
favourable  condition  for  promoting  the  mutualinterchang 
between  the  inspired  air  and  the  venous  blood,  for  the  oxygen  of  the 
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former  being  consumed,  produces  by  its  union  with  the  carbon  re- 
sulting from  the  disintegrated  tissues  contained  in  the  latter, — car- 
bonic  acid— which  permeating  the  moist  walls  of  the  air-cell,  escapes 
by  the  expiratory  effort,  while  a further  union  of  the  excess  of  oxy- 
gen with  the  hydrogen  of  the  blood,  composes  the  pulmonary  exha- 
lation. 

The  Pulmonary  Artery,  at  the  root  of  each  lung,  conveys  the 
venous  fluid  to  the  capillaries,  and  the  blood,  being  arterialized  by 
the  influence  of  respiration,  is  returned  by  the  pulmonary  veins,  two 
on  each  side,  as  on  the  right  the  veins  of  the  inferior  and  middle 
lobes  uniting,  make  the  number  of  these  vessels  similar  on  both 
sides.  The  right  pulmonary  veins,  in  their  course  to  reach  the  left 
auricle,  pass  behind  the  right  auricle,  and  ascending  aorta  ; and  in 
front  of  the  spine,  thoracic  duct,  vena  azygos,  and  oesophagus,  lying 
on  the  last  at  the  point  where  they  pierce  the  pericardium  ; while 
the  left  pass  anterior  to  the  bronchial  tube,  descending  aorta, 
and  oesophagus,  and  behind  the  left  aui'icle,  and  phrenic  nerve,  to 
terminate  ultimately  like  the  right,  in  the  posterior  wall  of  the  same 
cavity. 

The  Nerves  of  the  lungs,  are  derived  from  the  pneumogasti’ic, 
and  the  sympathetic ; the  former,  at  the  superior  mai’gin  of  the  root, 
gives  off  several  filaments  that  pass  to  the  anterior  sui-face,  beneath 
the  curve  of  the  vena  azygos,  forming  the  antei’ior  pulmonary  plexus, 
but  on  the  posterior  face  of  the  l’oot,  the  nerve  becomes  flattened, 
and  lies  between  the  serous  membrane  and  the  bronchial  tubes  ; in 
this  situation  sevei'al  branches  are  detached,  more  numerous  than  the 
antei’ior,  to  constitute  the  posterior  pulmonary  plexus,  which  also 
receives  filaments  from  the  third,  fourth,  and  fifth  thoracic  ganglia  of 
the  sympathetic ; and  having  communicated  with  that  of  the  opposite 
side,  its  branches  enter  the  substance  of  the  lung,  sevei’al  pursuing 
the  course  of  the  pulmonary  vessels  ; but  the  principal  set,  of  both 
anterior  and  posterior  divisions,  follows  the  successive  divisions  of 
the  bronchial  tubes,  and  communicates  frequently,  through  filaments 
which  run  between  their  angles  of  bifurcation,  some  disappearing  on 
the  muscular  layer  of  the  bronchi,  whilst  the  majority  can  be  traced 
even  to  the  lobular  terminations  of  the  tubes.  Those  nerves  exercise 
an  important  influence  over  the  function  of  respiration,  both  in  man 
and  the  lower  animals,  and  have  been  frequently  made  the  subject 
of  experimental  research.  When  divided,  it  appears  from  the  obser- 
vations of  Dr.  Reid  that  the  respirations  become  at  first  hurried, 
but  afterwards  diminish  in  frequency  ; secondly,  that  congestion 
ensues;  thirdly,  that  an  effusion  of  frothy  serum  takes  place  into  the 
air-cells,  with  exudation  of  blood  plasma  into  the  parenchymatous 
tissue,  producing  the  second  stage  of  pneumonia;  and  if  the  animals 
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survive  for  a period  sufficiently  long,  purulent  infiltration  supervenes, 
and  even  gangrene  may  result,  where  a prolonged  tolerance  of  the 
section  exists,  as  in  dogs. 

Lymphatics. — Are  divisible  into  a superficial,  and  a deep  set  of  . 
branches ; the  first,  form  on  the  surface,  a reticulated  network,  with 
frequent  varicose  enlargements,  and  run  towards  the  bronchial  glands 
at  the  root  of  the  lung ; while  the  deep  set  are  seen  in  the  interlobular 
areolar  tissue,  also  directing  their  course  to  the  same  place,  where 
they  communicate  with  the  superficial  division;  those  on  the  left, 
opening  ultimately  into  the  great  thoracic  duct,  immediately  before 
it  leaves  the  chest ; and  those  on  the  right,  into  the  lesser,  or  right 

thoracic  duct.  . 

Development.-^ The  lungs  are  developed,  as  diverticula  from  the 
oesophageal  membrane,  about  the  sixth  week  of  lntra-utenne  life,  the 
tubes  consisting  of  a right  and  a left.  From  their  surface  ccecal  wart- 
like buds  sprout  forth,  which  augment  and  multiply  the  tubules  ; 
these  again,  are  surrounded  by  a parenchymatous  areolar  tissue,  that 
forms  the  nidus  for  the  further  development  of  successive  repetitions 
of  the  cell,  and  tubular  elements  of  the  lung.  The  pulmonary  vessels 
ramify  in  the  parenchyma  of  the  cells,  but  as  these  vessels  in  fcetal 
life  contain  but  a small  amount  of  blood,  it  would  seem  that  ey 
merely  provide  for  structural  increase  during  that  period  a process 
of  growth  which  in  after  life  continues  until  the  forty-fifth  year. 

Posterior  Mediastinum.-TIic  student  should  now  proceed  with 
the  examination  of  this  space ; for  this  purpose  the  right  lung  is  to  be 
removed  at  its  root,  and  the  pleura  cautiously  torn  from The  nbs ^and 
vertebrae  ; then,  by  drawing  the  pericardium  towards  the  left  side 
retain  in  cr  it  in  that  position  with  hooks,  and  removing  some  areola 
tissue,  the  parts  in  this  region  will  be  exposed  The  posterior 
mediastinum  is  of  an  irregular  triangular  figure,  extendi 
third  to  the  tenth  dorsal  vertebra ; bounded  postermrly  by  the  ^ 
of  the  vertebrae,  and  by  the  anterior  vaginal  ligament,  which  clothes, 
their  anterior  surfaces ; anteriorly,  by  the  pericardium,  which  fonns 
the  apex  of  the  spaee ; uu.l  laterally,  by  the  pleura,  Ml it 
the  posterior  and  lateral  part  of  the  pericardium  to  the  bodiesot 
the  vertebrae.  Within  this  space,  numerous  parts  are  inclosed  ■ 
ported  in  their  position  by  the  spinal  column,  and  having  differe  . 
Sons  to  either,  in  the  upper  and  lower  divisxou  of^e  rneffi- 
astinum  Thus  on  the  right  side  are  seen,  the  greater,  and  less 
splanchnic  nerves;  more  internally,  the  vena  uygo * >1 
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left  intercostal  veins,  are  also  contained  within  its  limits,  but  as  the 
trachea  divides  at  its  superior  boundary,  it  cannot  properly  be  said 
to  lie  within  the  mediastinum,  if  accurately  localized. 

Splanchnic  Nerves.— In  connexion  with  these,  the  thoracic  divi- 
sion of  the  sympathetic  must  be  briefly  noticed.  It  consists  of  a 
series  of  ganglia,  twelve  in  number  on  either  side,  united  with  each 
other  by  vertical  filaments,  and  lying  on  the  neck  of  the  several  ribs, 
from  which  they  are  separated  by  the  stellate  ligaments,  and  covered 
by  the  pleura.  Delicate  filaments  from  the  sixth,  seventh,  eighth, 
ninth,  and  tenth  thoracic  ganglia,  pass  downwards  and  inwards, 
forming  on  each  side  a single  nerve,  which  opposite  the  tenth  dorsal 
vertebra  having  pierced  each  its  corresponding  crus  of  the  dia- 
phragm (the  left  however  occasionally  passing  through  the  aortic 
opening),  and  entered  the  abdomen,  they  form  the  semilunar  ganglia, 
from  which  is  derived  the  solar  plexus.  The  lesser  splanchnic  are 
likewise  constituted  by  fine  filaments  from  the  tenth  and  eleventh 
thoracic  ganglia ; and  they,  on  piercing  the  diaphragm,  form  in  the 
abdomen,  the  renal  plexuses. 

Vena  Azygos,  arises  in  the  abdomen,  from  the  ascending  lumbar 
loops,  which  surround  the  transverse  processes  of  the  vertebra  in 
that  region  ; it  passes  upwards,  through  the  aortic  opening  on  the 
right  side  of  the  aorta,  and  the  thoracic  duct ; and  ascending  on 
the  right  side  of  the  posterior  mediastinum,  at  the  fourth  dorsal 
vertebra,  curves  forwards  over  the  root  of  the  lung,  to  enter  the 
descending  cava,  as  that  vessel  is  about  to  perforate  the  pericardium, 
about  one  inch  above  its  termination.  In  this  course  it  receives  the 
bronchial,  oesophageal,  and  intercostal  veins,  and  is  destitute  of  valves. 

Thoracic  Duct,  about  the  size  of  a goose-quill  when  distended, 
commences  in  the  cavity  of  the  abdomen  from  a dilated  reservoir — the 
receptaculum  chyli,  which  is  situated  on  the  right  side  of  the  body  of 
the  second,  or  third  lumbar  vertebra,  posterior  and  to  the  right  side  of 
the  aorta ; it  then  ascends  through  the  aortic  opening,  between  the 
aorta,  and  the  vena  azygos,  and  entering  the  posterior  mediastinum, 
becomes  posterior  to  the  oesophagus ; opposite  the  foui’th  dorsal  ver- 
tebra, it  runs  behind  the  left  extremity  of  the  transverse  portion  of 
the  arch  of  the  aorta,  and  then  behind  the  origin  of  the  left  subclavian 
artery ; and  still  higher  up,  it  occupies  a space,  bounded  internally,  by 
the  left  carotid,  and  trachea ; externally,  by  the  subclavian ; posteriorly 
by  the  oesophagus ; and  in  front,  by  the  left  vena  innominata  ; 
having  ascended  through  this  space,  as  high  as  the  sixth  cervical  ver- 
tebra, it  curves  downwards  behind  the  jugular  vein,  and  pneumogas- 
tnc  nerve,  crossing  over  the  longus  colli,  sympathetic  nerve,  inferior 
lyroid,  and  vertebral  arteries,  and  then  turning  inwards,  in  front  of 
the  subclavian  artery,  opens  into  the  subclavian  vein  just  where  it 
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unites  with  the  jugular  to  form  the  left  vena  innominata.  (See 
Lymphatic  System.) 

(Esophagus. — A musculo-membranous  tube,  commencing  at  the 
termination  of  the  pharynx,  opposite  the  body  of  the  fifth  cervical 
vertebra,  and  extending  to  the  cardiac  orifice  of  the  stomach,  or  a 
point  corresponding  to  the  eleventh  dorsal  vertebra,  should  be  ex- 
amined successively  in  the  neck,  thorax  and  abdomen.  In  the 
cervical  region,  at  its  commencement,  it  lies  nearly  in  the  mesial 
line,  and  is  connected  by  its  longitudinal  muscular  fibres  to  a vertical 
ridge  on  the  back  part  of  the  cricoid  cartilage.  The  mucous  membrane 
from  the  pharynx  passing  downwards  to  line  its  internal  surface,  and 
the  inferior  constrictor,  surrounding  its  external  aspect,  tend  to  pro- 
duce a perfect  continuity  between  the  canals.  In  this  part  of  its 
course,  the  direction  of  the  oesophagus  is  downwards  and  to  the  left, 
and  it  is  visible  on  that  side  of  the  trachea,  at  the  upper  margin  of 
the  sternum. 

Relations.— In  front,  it  has  the  trachea,  and  the  recurrent  nerves  ; 
laterally,  the  thyroid  body;  inferior  thyroid  arteries,  the  carotids, 
particularly  that  of  the  left  side,  and  the  thoracic  duct ; while  pos- 
teriorly, it  lies  on  the  prsevertebral  fascia,  which  separates  it  from 
the  longi  colli  muscles.  On  entering  the  thorax,  the  tube  again 
approaches  the  middle  line,  and  passes  behind  the  arch  of  the  aorta, 
but  the  trachea  intervenes  between  them  in  this  position.  On  the  le  t 
side,  it  supports  the  left  carotid  artery ; and  opposite  the  third  dorsal 
vertebra,  lies  on  the  right  side  of  the  descending  aorta,  crossed  in  this 
situation  by  the  left  bronchus,  left  pulmonary  artery,  and  veins,  and 
is  supported  by  the  spine  ; it  now  gradually  alters  its  position,  from 
right  to  left,  running  in  front  of  the  thoracic  aorta  and  behind  the 
pericardium ; then  passes  through  the  oesophageal  opening ; in  the 
diaphragm,  anterior  and  to  the  left  side  of  the  aorta,  and  enters  the 
cavity  of  the  abdomen.  In  the  posterior  mediastinum,  the  pneum 
gastric  nerves  are  attached  to  its  surface,  the  left  vagus,  lying • - 
terior  and  to  the  left  side  ; and  the  right  to  the  posterior ^ ^ght 
side  ; these,  closely  interlacing  and  uniting  by  cross  01  oblique 
branches,  constitute  the  plexus  gate.  * The  oesophagus ha  g 
entered  the  cavity  of  the  abdomen,  should  n°w  te  ex^imd 
in  that  situation;  this  may  be  accomplished  by  ^^theJ 
lobe,  and  left  lateral  ligament  of  the  liver,  whi ch  form  its into no* 
relations  ; while  posteriorly,  it  corresponds  to  ^ 
diaphragm,  left  phrenic  artery,  and  occasionally  to  the  seiuUu 
ganglion  of  the  sympathetic.  The .abdominal  portion  oTUwt^J 
from  half-an-inch  to  one  inch' and  a half  ^ 

dilated  as  it  enters  the  stomach,  midway  between  the  spkmc  ^ 
and  lesser  curvature,  but  a little  nearer  to  the  form  . 
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stomach  is  distended,  it  forms  a very  obtuse  angle  with  the  lesser 
curvature,  and  one  equally  acute  with  the  great  end ; but  these  angles 
are  always  less  evident,  when  the  organ  is  in  a collapsed  condition, 
than  when  distended.  The  pneumogastric  nerves  still  preserve  a 
similar  relation  to  the  tube,  but  in  addition  to  the  left,  we  also  find 
the  ascending  branch  of  the  coronaria  ventriculi  lying  on  its  inter- 
nal and  anterior  part. 

Structure  of  the  (Esophagus. — It  consists  of  four  coats, — fibrous, 
muscular,  submucous,  and  mucous. 

Fibrous  Coat,  is  well  marked  after  the  middle  periods  of  life, 
and  is  always  present,  forming  a complete  investment  for  the  tube 
in  its  whole  extent,  and  although  semi-transparent,  its  strength  is 
very  great,  particularly  in  the  mediastinal  portion  of  the  tube,  where 
it  serves  to  prevent  over-distention,  and  preserves  the  relation  of 
the  muscular  fibres  to  each  other. 


Muscular  Coat,  consists  of  two  planes,  longitudinal  and  cir- 
cular ; the  former,  being  external,  and  extending  from  the  ridge 
on  the  posterior  surface  of  the  cricoid  cartilage  as  far  as  the  stomach, 
where  they  become  continuous  with  the  muscular  layer  of  that  organ ; 
while  the  latter,  form  a well-marked  layer,  likewise  continuous  with 
the  circular  fibres  of  the  stomach.  In  their  course  downwards,  an 
alteration  is  manifest  in  their  character,  when  structurally  examined, 
the  muscular  fibres  being  red  in  colour  in  the  upper  third  of  the 
tube,  and  evidently  striped,  but  in  the  two  inferior  thirds  they 
become  paler,  the  strise  gradually  disappearing,  and  exhibiting  all 
the  usual  characteristics  of  involuntary  muscles.  It  will  be  here  ob- 
served, that  the  oesophageal  muscular  tunic  constitutes  an  example 
of  the  insensible  transition,  from  the  voluntary  to  the  involuntary 
class  of  muscular  fibre. 

Submucous  Coat.— -Composed  of  dense  unyielding  fibrous  tissue  ; 
continuous  above,  with  that  of  the  pharynx  ; and  below,  with  that 
of  the  stomach. 

. M^cous  Membrane.— Thick  and  pale,  forming  a marked  contrast 
in  colour,  with  the  gastric  and  pharyngeal  portions ; its  external 
surface  m rough,  and  adheres  intimately  to  the  submucous  coat  • 
iv  lie  the  internal  is  wrinkled,  and  presents  from  ten  to  fifteen 
longitudinal  plicae  or  folds,  which  terminate  at  the  cardiac  orifice  of 
he  stomach  in  projecting  fringes  or  festoons  ; a dense  epithelium 
y some  described  as  a cuticular  layer,  covers  the  entire  of  its  free 
aspect ; this  can  be  raised,  by  subjecting  the  membrane  to  the  ac- 
tion of  an  acid  ; it  appears  to  terminate  in  the  festoons  at  the  cardiac 

the  Zl  'Ut  rh'S  13  really  nofcthe  case>  as  h is  continued  throughout 
the  whole  alimentary  canal,  although  with  decidedly  altered  ana- 

rei,  i!  f.“afctei‘s-  The  mucous  membrane  of  the  oesophagus  is 
remarkable  for  want  of  sensibility  to  ordinary  impressions  ° ’ 
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Organization  or  Vascular  Supply,  is  derived  from  the  inferior  thy- 
roid arteries  in  the  neck,  aorta  in  the  thorax,  and  coronaria  ventri- 
culi  in  the  abdomen.  The  veins,  open  into  the  inferior  thyroid,  mam- 
mary, cava,  and  azygos  ; and  in  the  abdomen,  into  the  gastric,  and 
phrenic.  The. lymphatics,  communicate  with  glands  which .surround 
the  tube.  The  nerves,  are  derived  from  the  pneumogastric. 

Use. — To  transmit,  by  its  peristaltic  action,  the  food  to  the  stomach. 
The  Thoracic  Aorta,  commences  opposite  to  the  lower  edge  of 
the  body  of  the  third  dorsal  vertebra,  almost  in  the  mesial  line, 
and  descends  on  the  left  side  of  the  spine  to  the  tenth  dorsal,  where, 
again  inclining  towards  its  anterior  surface,  it  enters  the  aortic 
canal,  to  become  abdominal.  For  particular  anatomy  of  this  vessel, 
see  Vascular  System. 

Vena  Azygos  Minor.— Not  always  present ; but  when  it  is  so, 
commences  in  the  abdomen  from  the  ascending  lumbar  vein  of  the 
left  side,  and  -having  pierced  the  left  crus,  enters  the  pos  enor 
mediastinum,  where  it  receives  the  five  inferior  intercostal  veins, 
and,  then  crossing  the  spine  opposite  the  sixth  dorsal  vertebia, 

behind  the  aorta,  opens  into  the  great  azygos.  _ 

The  left  greater,  and  lesser  splanchnic  nerves,  are  similar  to  those 

on  the  right  side.  . . ,, 

Trachea.— Opportunity  may  now  be  taken  for  examining 
trachea  or  air-tube  ; this  operation  will  be  facilitated  by  drawing  the 
heart  and  pericardium  towards  the  left  side,  when  by  remo^  any 
areolar  tissue  and  glands  between  the  trachea  and  the  aorte  its 
course  will  be  sufficienty  exposed.  It  commences  at  the  lower 
margin  of  the  cricoid  cartilage,  and  descends  with  a alight 
towards  the  right  side,  as  low  as  the  third  dorsal  vertebia,  where 
it  bifurcates  into  the  right  and  left  bronchi.  _ , 

Relations.-  It  lies  on  the  oesophagus,  and  right  longus  coll  a 
is  covered  anteriorly,  by  the  middle  lobe  of  the  thyroid .body ^de- 
scending thyroid  veins,  middle  thyroid  artery,  when  such  a bianch 
exists  ster -no-thyroid  and  hyoid  muscles,  left  vena  mnommata, 
arteria  innominate,  left  carotid,  remains  of  th^us  gland  trans- 
verse  portion  of  the  arch  of  the  aorta,  descending  cava, ' ® 

perior  part  of  the  pericardium;  while  it  corresponds  on  each  side 
to  the  inferior  laryngeal  nerves,  which  lie  in  a^oove 
and  the  oesophagus,  inferior  thyroid  arteries,  and  the  lateral  lobe 
of  the  thyroid  body,  with  the  carotids,  and  arteria  luuomiua  ■ • 
8trv.alre.-lt  consists  of  from  seventeen  to  twenty-one  rings,  en 
forming  about  three-fourths  of  a circle,  or  rather  of 
free  extremities  may  terminate  in  different  ways,  being  ei  <-  * 

incarnated  downwards,  or  expanded;  wlnle J*.  up £ £££ 
edges  are  thin  and  beveled  off,  giving  attachment 
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lar  elastic  ligaments  which  connect  them  to  each  other,  The  first 
and  last  rings,  however,  present  some  peculiarities  ; the  former  being 
sometimes  complete,  and  united  to  the  cricoid  cartilage,  into  which 
it  ascends  during  expiration,  in  the  generality  of  instances,  and  as 
life  advances,  partakes  in  those  structural  ossific  changes,  to  which 
the  laryngeal  cartilages  are  all  so  prone.  This  perfect  annular  con- 
dition is  natural  in  the  bird  tribe  ; as  well  as  its  osseous  condition, 
which  may  extend  even  to  the  fourth  ring.  The  last  ring  is  trian- 
gular, with  the  base  above,  and  apex  inferiorly,  corresponding  to 
the  angle  of  bifurcation  ; the  base  superiorly,  being  connected  to  the 
penultimate  cartilage,  while  the  lateral  margins  are  cut  off  obliquely 
downwards  and  inwards,  so  as  to  present  an  aspect  directed  down- 
wards and  outwards,  to  which  the  primary  rings  of  the  bronchi  are 
attached.  We  have  sometimes,  seen  this  cartilage  divided  into  two 
lateral,  and  a middle  prismatic  portion,  as  if  it  was  the  type  of  a 
compound  structure,  composed  of  three  minor  rings  ; but  it  has 
never  appeared  to  us,  as  a perfect  circle,  or  even  the  seat  of  osseous 
deposits ; the  existence  of  such  a form  and  structure,  being  rather 
drawn  from  analogy  than  founded  on  observation ; and  when  we 
reflect  on  the  peculiar  function  performed  by  the  inferior  larynx  in 
birds,  as  a producer  and  a modulator  of  sounds,  and  then  contrast  it 
with  the  bifurcation  of  the  human  trachea,  and  the  offices  it  sustains, 
we  at  once  become  cognizant  of  the  necessity  for  a dense  and  sonor- 
ous material  in  the  former,  and  the  inutility  of  a similar  structure 
in  the  latter.  The  posterior  surface  of  the  trachea,  for  about  one- 
fourth,  is  composed  of  several  structures ; thus,  from  within  outwards 
we  observe,  firstly,  mucous  membrane;  secondly,  tracheal  glands ; 
hirdly , elastic  tissue ; and  fourthly,  transverse  muscular  fibres 
(Eeisseissen),  covered  by  lax  areolar  tissue. 

Mucous  Membrane,  is  pale  and  thin  on  the  surface  of  the  ear- 
ti  aginous  rings,  but  thicker  and  of  a rose  colour  in  the  intervals 
etween  them,  and  is  with  difficulty  removed  from  the  subjacent 
parts  ; the  epithelial  covering  belongs  to  the  ciliated  variety. 

Elastic  Layer.— Through  the  mucous  layer,  the  elastic  tissue 
appears,  consisting  of  vertical  fibres  in  front  and  laterally,  inter- 
rupted by  their  attachment  to  the  rings,  but  forming  posteriorly  a 
continuous,  well-marked  layer,  separated  from  the  mucous  lining  by 
a stratum  of  mucous  glands  about  the  size  of  millet  seeds,  which 
open  on  the  free  surface  of  the  trachea. 

Muscular  Layer.  The  muscular  fibres  which  form  the  fourth 
<y  , are  confined  to  the  intervals  between  the  rings  behind  - tliev 

ZrZZTTl’  bTT  CriCOid  and'are  conti- 

verse  t i n ? tu  ,es  ; their  Section  being  trans- 

erse,  and  the  extremities  attached  to  the  terminal  points  of  the 
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tracheal  rings;  but  we  have  also  seen  them  continued  for  a short 
SLce  TU-r  surface,,  * if  exhibiting  a tendency  to  that 
arrangement,  which  is  normal  in  the  smaller  bronchial  tubes.  1 h ej 
belong  to  the  involuntary  or  non-striped  system  their  use  app^g 
to  be,  that  of  diminishing  the  diameter  of  the  trachea  the  clastic 
fibres  having  a similar  effect,  on  the  length  of  the  tube  lhej  no 
doubt  exercise  a considerable  influence,  in  the  production  of  spasmodic 
dttLsTthe  air  passages  ; and  indeed, .in  seW-ses 
subject  had  died  labouring  under  chronic  bronchitis  we  have  seen 

from  the  oesophageal  membrane,  which  appearing 

i n 4-  air-duct  in  some  fishes,  tne  lings  » 

primarily  «« 

holding  the  same  relation,  in  size,  to  the  diameter  o r 

trachea  of  the  ninth  ^ ^ now  examine  this  space; 

Middle  Mediastinum.— lhestucienriu  y rrreat  vessels, 

which  contains  the  heart,  and  ^gan-  ItsT  general  relations  being, 
entering,  and  issuing  from  that  oigan  g posterior . ;uld 

in  front,  the  anterior  mediastinum  , Demn  , i 

laterally,  the  lungs.  , t vessel^ 

The  Pebigardidm,  which  contemn  below, 

i,  a sero-fibro-serou,  eac,  com»lm  * ^diuous  portion,  and  to 

attached  to  the  diaphragm  a 1 ~ ort  extent-  from  the  fomer 

the  fleshy  fibre,  of  the  left  side  for  a short  ente^;  t.om 

it  may  li  detached  in  the  fmt„.^«mo^ 

while  the  adhesion  is  rather  intimate  posten  > * \Qrly>  is  prQ, 

able  anteriorly,  or  towards  the  s e ’ ontiul}OU8  with  the  fascia  of 
longed  on  the  great  vessels,  becom  surfaces  of  the 

the  neck;  laterally,  it  corned,  to  ^ t0  the 

lungs  and  their  roots,  with  the  pi  t , 1 hv  cellular  tissue  ; and 

sternum,  from  which,  however,  it  is  s®l^ra  ;i  th  and  sometimes  • 
on  the  left  side,  to  the  cartilages  o to which,  being 
seventh  rib,  but  with  the  of  the  peri- 

notched  at  its  thin  anterior  b°rder,j  be^eea  the  fifth  and 

' si";  wir;^;  * * *** » *•  ***> r medir 

num  and  its  contents. 
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The  Pericardium  consists  of  three  distinct  structures  ; first,  a 
serous  layer,  derived  from  the  pleura,  which  forms  only  a partial 
investment,  being  deficient  in  a narrow  space,  anteriorly  and  poste- 
riorly; also  at  the  base,  where  the  fibrous  layer  is  attached  to  the 
diaphragm,  as  well  as  in  those  positions  where  vessels  enter  and 
leave.  The  fibrous  layer,  which  is  thin  but  remarkably  strong,  is 
attached  by  its  superficial  surface  to  the  pleura,  but  rather  loosely, 
especially  anteriorly  and  in  old  subjects,  owing  to  some  fat  interven- 
ing between  them ; while  by  its  deep  surface,  it  is  intimately  connected 
with  the  internal  serous  lining.  In  the  adult,  nine  perforations  occur 
in  its  structure, — one  for  the  aorta,  two  for  the  cavee,  a similar  number 
for  the  right  and  left  pulmonary  arteries,  and  four  for  the  pulmonary 
veins,  an  additional  one  existing  in  the  foetus,  for  the  ductus  arteriosus ; 
but  all  these  openings  are  undefined,  in  consequence  of  a process  from 
the  sac  being  prolonged  on  the  coats  of  each,  as  it  enters  or  emerges. 
If  the  sac  is  now  laid  open,  by  a crucial  incision  on  the  anterior  sur- 
face, we  will  find  that  it  presents  internally  a smooth  and  glistening 
surface,  from  being  lined  by  a proper  serous  layer,  which,  like  other 
membranes  of  the  same  class,  forms  a shut  sac,  and  consists  of  a 
pat  ietal,  and  a visceral  portion,  with  a perfect  continuity  of  structure 
subsisting  between  them.  This  membrane  may  be  traced  upwards 
on  the  posterior  surface  of  the  anterior  wall  of  the  fibrous  pericardium, 
from  which  it  is  reflected  on  the  three  great  vessels  at  the  base  of  the 
heart,  inclosing  the  aorta;  and  pulmonary  artery  in  a common  sheath, 
which  is  complete  anteriorly  and  posteriorly  ; but  deficient  where 
those  vessels  are  in  contact,  a circumstance  explained  by  the  fact, 
that  they  originally  formed  but  a single  trunk,  the  subsequent 
development  of  the  septal  wall  producing  the  division  into  the  dis- 
tinct aorta,  and  pulmonary  artery,  from  an  inch  and  a half  to  two 
inches  of  both  vessels  being  inclosed  within  the  serous  sheath.  The 
superior  cava,  is  covered  only  on  the  anterior  and  right  side,  but  not 
posteriorly;  and  this  investment  only  extends  for  one  inch  on  the 
vessel,  or  to  that  point  where  the  vena  azygos  opens  into  its  cavity. 
From  the  vessels,  the  serous  membrane  may  now  be  carried  over  the 
anterior  surface  of  the  heart  down  to  its  apex,  and  round  that  point  to 
its  posterior  surface,  covering  the  inferior  cava,  and  the  pulmonary 
veins,  on  the  anterior  and  lateral  surfaces,  but  not  posteriorly ; then 
up  to  the  posterior  surface  of  the  aorta,  and  pulmonary  artery  •’  from 
tuis  to  the  pericardium,  and  round  its  posterior  part  to  the  base,  and 
ultimately  to  /the  anterior  surface,  the  point  where  the  description 
mmenced.  Three  saccules  are  also  seen  within  the  pericardium  • 
ne  corresponding  to  the  space  behind  the  aorta, and  pulmonary  artery’ 

| ETnr  °™‘ •.tl,e “““d-  pl“ed  b'hi“d  loft  auricle ; aud 
nd,  m the  situation  occupied  by  the  apex  of  the  heart. 
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The  pericardium  fixes  the  heart,  on  which  it  is  accurately  moulded, 
and  by  the  serous  lining  facilitates  its  motion  during  the  conditions 
of  contraction,  and  dilatation,  systole,  and  diastole. 

The  Vascular  Supply,  is  derived  from  the  internal  mammary 
artery ; and  the  Nervous,  from  the  phrenics,  and  left  laryngeal  re- 

current  • • 

When  the  pericardium  is  fully  laid  open  by  a crucial  incision, 

the  following  parts  are  brought  into  view,— superiorly,  vena  cava 
to  the  right  side,  pulmonary  artery  to  the  left,,  and  aorta  m the 
middle ; lower  down,  the  right  auricle,  with  its  appendix,  and 
appendix  of  left  auricle  ; still  lower,  right  ventricle  and  that ; por- 
tion of  the  left  which  constitutes  the  apex  of  the  heart,  with  the 
coronary  vessels  ramifying  in  the  interventricular  sulcus  ; and 
when  the  heart  is  lifted  from  its  position,  and  thrown  to  the  right 
side,  the  posterior  surface  of  the  left  ventricle,  and  both  auricles, 
with  the  pulmonary  veins,  and  inferior  cava,  are  brought  into  view. 

The  Heart,  which  should  now  be  examined.,  is  a muscular  organ 
contained  within  the  pericardium,  and  consists  of  four  cavities, 
namely, -two  auricles,  and  two  ventricles,  the  former  occupym, 
the  superior  portion  of  the  organ,  and  the  latter  the  rafenor. 
of  a triangular  figure,  with  the  base  above,  and  apex  below,  but 
situated  obliquely,  so  that  its  axis  would  be  represents. d by  a hue 
passing  from  the  interval  between  the  first  and  second  rib  poste 
riorly  and  superiorly  downwards,  forwards,  and  towards  the  left  side 
or'to  the  space  between  the  fifth  and  aath  ribs  on  tte  left  ..de  0 
the  sternum  ; the  right  margin  of  the  sternum,  the  whole  u.dth  0 
that  bone  and  the  cartilages  of  the  third,  fourth,  and  fifth  ribs  ot 
the  left  side  lie  immediately  in  front  of  it,  and  t ie  o ^ ° 

fifth  sixth  and  seventh  dorsal  vertebra  posterior  to  it.  Owing 

^configuration,  it  has  been  likewise 

single  auricle  and  ventricle  appertaining  to  each ; b^  a jough  m tl 

lower  animals  these  may  be  correctly  described  « “ 

man  while  a similar  nomenclature  has  been  adopted  t is  certai  y 

inaccurate,  and  should  be  consequently  abandoned  as  the  cam  - 

” Interior  and  posterior,  the  one  being  identical  with  th 

or  posterior  side,  that  urges  the  blood r Vjrial.  As  the 
system,  should  be  described  as  e sy-  ire9ents  three  surfaces 
heart  lies  obliquely  within  the  pericardium  it 

and  two  edges:  the  anterior  surface,  convex  and  tiiungu  , 
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forwards,  and  is  marked  by  a vertical  sulcus,  which  divides  it  into 
two  unequal  portions ; three-fourths  being  constituted  by  the  right 
ventricle,  and  the  remainder  by  the  left.  The  posterior  and  inferior 
surface,  resting  on  the  cordiform  tendon  of  the  diaphragm,  is  flat, 
and  also  divided  by  a continuation  of  the  same  sulcus ; but  here  the 
relations  as  to  size  are  reversed,  the  left  ventricle  forming  three- 
fourths  of  its  extent,  and  the  right  the  remainder.  The  third  surface 
corresponds  to  the  base  of  the  ventricular  portion  of  the  heart,  looks 
upwards,  backwards,  and  towards  the  right  side,  and  is  surrounded 
by  a sulcus  which  marks  the  limit  between  the  auricles  and 


ventricles  ; this  sulcus  contains  some  fat,  with  the  coronary  vessels, 
and  is  deceptive  in  appearance,  as  to  depth ; but  by  removing  the 
fat,  the  muscular  fibres  of  the  ventricles  are  seen  to  turn  inwards 
as  fax  as  the  auricular  tendinous  rings,  an  aiTangement  more 
obvious  posteriorly  than  anteriorly.  The  right  edge,  thin  and 
sharp,  convex  superiorly,  but  straight  inferiorly,  rests  on  the  dia- 
phxagm  ; while  the  left,  exceedingly  thick,  round,  and  convex,  and 
almost  perpendicular,  is  lodged  in  a concavity  of  the  left  lung,  of 
com-se  with  the-  intervention  of  the  pericardium.  Attached  to  the 
base  of  the  ventricles,  are  two  vessels,  and  two  cavities ; of  the  former 
the  pulmonary  arterial  zone  is  the  more  anterior,  and  the  aortic,  the 
more  postei’ior,  and  a little  to  the  left  side ; whilst  the  auricular  rings 
occupy  a still  more  posterior  plane,  and  are  moulded  on  the  back  part 
and  sides  of  the  aortic  zone.  The  base  of  the  ventricles  presents  an  ob- 
lque  plane,  being  cut  off  from  above,  downwards,  and  backwards,  so 
that  the  anterior  surface  of  the  heart  exceeds  the  posterior  in  length  by 
neai  y an  inch  and  a quarter ; but  although  this  disparity  apparently 
exists  m the  surfaces,  we  will  find  hereafter  that  both  ventricles  are 
nearly  of  equal  extent,  in  the  vertical  direction.  The  two  cavities 
constituting  the  auricular  portion  of  the  organ,  and  situated  on  the 
back  part  of  the  ventricular  base,  are  of  an  hourglass  figure,  with  the 
anterior  surfaces  prominent  on  each  side,  but  excavated  in  the  middle 
the  excavation  corresponding  to  the  posterior  part  of  the  aorta  and 
pulmonary  artery  , the  right  and  left  auricular  appendices  are  also 
visible;  they  are,  long,  narrow,  muscular  cylinders,  serrated  at  their 
marpns,  p aced  anteriorly  on  the  right  side,  but  situated  more  noste 
noriy  on  the  eft;  the  former,  resting  against  the  side  of  the  aorta 
and  cava;  and  the  latter,  against  that  of  the  pulmonary  artery  • the 
posterior  surface  of  the  auricles,  convex,  and  markedly  a vertitl 

7lth  tftWeeU  the  ventricles,  indicates  the 
slen  t !6p1 tu“  auncularum,  on  the  left  side  of  which  are 
een  the  termination  of  .the  four  pulmonary  veins;  and  on  the  riZ 

Hor  ymlhTcr  hhe  gI’eat  COr°nary  VGiu  5 the  auricles  rest  Pobste- 
mrly  on  the  oesophagus,  aorta,  and  spine.  The  weiuht  of  , 

m the  adult>  ^rages  from  se^en  to  eight  ounce! 
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In  the  adult,  the  blood  takes  the  following  course  in  its > pulmo- 
nary, and  systemic  circulation It  is  first  collected  by  the  supe- 
rior, and  inferior  cavse,  and  great  coronary  veins,  and  poured  into 
the  right  auricle,  from  which  it  is  urged  into  the  right  ventricle, 
through  the  right  auriculo-ventricular  opemug  ; from  this  it  is  pro- 
pelled through  the  pulmonary  artery ; and,  having  traversed  the 
pulmonary  capillaries,  where  it  undergoes  the  requisite  change  from 
venous  to  arterial,  it  is- returned  by  the  pulmonary  veins  to  the  left, 
auricle ; then,  through  the  left  auriculo-ventricular  opening  into  the 
left  ventricle,  from  which  cavity  it  issues,  by  the  aorta,  to  ram  fy 

through  the  entire  arterial  system.  fattened 

Right  Auricle. -Is  of  a crescentic  figure,  with  its  flattered 

margin  inferiorly  at  the  auriculo-ventricular  opening.  °rder 

to  examine  its  cavity,  an  incision  should  be  made  on  its . nght  wad, 
from  the  superior  cava  to  a quarter  of  an  inch  above  tbe  mfer  or 
and  a second  carried  from  the  middle  of  the  first,  toward th ; 
auriculo-ventricular  opening ; the  flaps  may  then  be  reflected  and 
the  cavity  sponged  out,  so  as  to  remove  any  coagulated  blood  that 
mi<dit  obscure  the  several  parts  on  its  walls.  The  openings  U1 
right  auricle,  are  seven  in  number-namely,  superior,  and  infer 

cavm-  auriculo-ventricular;  coronary  veins,  one,  two,  or  three m 
cavse  , amicus  suuerior  part  of  the  fossa  ovalis  ;• 

number;  a small  aperture  at  tne  superi  p , • 

the  openin'*  of  communication  between  the  appendix,  an  b 
auriTX  iwtly,  a number  of  small  opening,  (foramina  Tbebesn), 

v.-hich  are  seen  principally  on  the  posterior  *■  • „,lH  ot 

Superior  Cava.— At  the  highest  point  of  the  posterior 

the  right  auricle,  is  observed  the  opemug  of  ' j®  ^Ueft'vemn 
this  vessel,  formed  by  the  confluence  of  the  right, ™ 

of  the  auricle  ; and  in  addition,  the  sei  °08  to®1’'  , ; side  of 

surface  of  the  heart,  is  reflected  over  the  autenor  and  ng. 

the  vein  while  is 

which,  likewise  belongs  to  tne  ciass 

tracted  into  tbe  venous  cylinder.  • of  tne  superior 

Tubercle  of  Lower.— Beneath  the  open  g ,g 
cava,  a projecting  lip  of  thickene  mus  ^ tuberculum 

observed,  but  occasionally  it  may  be  ab  ’ the  tw0  oftval 

Loweri,  and  forms  the  lme  of  section 
openings.  Various  explanations  have  been  given,  to  aecou 
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projection  of  the  auricular  wall  in  this  situation  ; by  some,  it  has 
been  attributed  to  the  meeting  of  the  currents  of  blood,  entering  from 
the  superior,  and  inferior  cavye ; by  others,  to  the  passage  of  the 
right  pulmonary  veins  behind  the  auricular  wall  forcing  it  into  the 
interior  of  the  cavity ; and  by  others  again,  to  the  existence  of  a 
portion  of  fat,  very  frequently  observed  in  this  situation,  particularly 
in  old  subjects. 

Inferior  Cava. — Beneath  the  tubercle,  is  the  inferior  caval  orifice, 
circular  in  figure,  and  much  larger  than  the  superior  ; this  vein 
commences  on  the  right  side  of  the  body  of  the  fifth  lumbar  vertebra, 
by  the  confluence  of  the  common  iliacs  ; and  in  its  course  upwards 
on  the  right  side  of  the  spine,  receives  the  lumbar,  I’ight  spermatic, 
renal,  and  hepatic  veins  ; it  then  passes  through  the  tendinous 
quadrilateral  opening  in  the  diaphragm,  and,  entering  the  pericar- 
dium, bends  almost  horizontally  towards  the  left  side,  opening  into 
the  posterior  and  inferior  part  of  the  right  auricle,  so  near  the  cor- 
responding aperture  of  the  superior  cava,  that  their  posterior  walls 
seem  to  be  continuous. 

Eustachian  Valve. — In  connexion  with  the  last-described  open- 
ing it  will  be  convenient  to  examine  the  Eustachian  valve,  a structure 
which  in  the  adult  subject  is  merely  rudimentary,  presenting  in  the 
majority  of  cases,  a reticulated  and  imperfect  appearance ; semilurfar 
in  figure,  and  composed  of  a duplicature  of  the  serous  endocardium, 
it  is  placed  above,  iu  front,  and  to  the  right  side  of  the  caval  orifice, 
and  offers  for  description  a concave,  and  a convex  margin ; and  a supe- 
rior, and  an  inferior  cornu.  The  concave  edge  is  free,  and  looks  up- 
wards, backwards,  and  to  the  right  side  ; while  the  convex,  directed 
downwards,  is  attached  to  a horizontal  groove  between  the  caval  ori- 
fice and  the  anterior  wall  of  the  auricle  ; the  superior  cornu,  narrow 
and  prolonged,  is  connected  to  the  anterior  or  left  lip  of  the  fossa 
ovalis,  and  is  sometimes  continued,  round  that  depression,  to  the 
posterior  lip  ; while  the  inferior,  wider  than  the  superior,  is  united 
to  the  anterior  edge  of  the  inferior  cava,  with  the  lining  membrane 
of  which  vessel,  it  is  perfectly  continuous.  This  valve  is  only  of 
use  in  fcetal  life,  for  the  purpose  of  directing  the  current  from  the 
cava  into  the  left  auricle  through  the  foramen  ovale  ; but  as  we  will 
again  recur  to  this  subject,  when  speaking  of  the  foramen  Botalli 
we  for  the  present  refrain  from  further  noticing  it. 

Coronary-  Vein.— Inferior  and  to  the  left  side  of  the  caval  opening 
the  auricle  presents  a triangular  facette,  strongly  marked  with  reticu- 
lated  muscular  fibres,  and  at  the  deepest  part  of  the  depression  a 
mall  valve  (valvula  Thebesii)  indicates  the  position  of  the  orifice 
of  the  coronary  vein,  which  lies  at  the  posterior  and  inferior  part  of 
the  auricle.  The  coronary  veins,  consist  of  a greater  and  a lesser; 
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the  former,  commencing  in  the  anterior  interventricular  furrow,  above 
the  apex  of  the  heart ; it  at  first  ascends,  and  then  turns  backwards, 
and  towards  the  left  side,  between  the  left  auricle  and  ventricle,  to 
the  posterior  part ; here  it  receives  a branch  from  the  posterior  inter- 
ventricular furrow,  and  becomes  expanded  into  the  great  coronary 
venous  sinus;  ultimately  the  continued  trunk  pierces  the  posterior 
wall  of  the  auricle,  in  which  it  terminates.  The  valve  situated  at  the 
orifice  is  often  absent,  and  always  imperfect ; nor  can  it  be  of  much 
utility  in  preventing  regurgitation,  because  the  opening,  being  situated 
in  a muscular  part  of  the  auricle,  the  contraction  of  the  surrounding 
fibres  must  necessarily  prevent  the  passage  of  the  blood  backwards 
during  the  systole  of  that  cavity.  The  existence  of  the  sinus  is  by 
some  physiologists  believed  to  favour  the  opinion  of  systolic  regur- 
gitation ; but  this  dilatation  serves  merely  as  a reservoir  for  the 
venous  blood  during  the  contraction  of  the  auricle.  The  smaller 
coronary  veins  are  three  or  four  in  number,  and  open  into  the  ante- 
rior and  inferior  part  of  the  auricle. 

Right  Auriculo- Ventricular  Opening.— Immediately  superior 
to  the  opening  of  the  coronary  vein,  is  the  aunculo-ventricu  ar 
opening,  which  forms  the  communication  between  the  right  au- 
ricle and  right  ventricle ; it  is  of  an  oval  figure,  with  the  long 
axis  from  above  and  behind,  downwards  and  forwards,  and  is  one 
inch  and  a quarter  in  its  antero-posterior  measurement , one 

inch  in  the  transverse ; its  margin,  round  and  smooth,  ex 
dull  white  colour  in  consequence  of  the  tendinous  auricu  ar 
which  surrounds  it.  bemg  here  merely  covered  by  serous  membumel 
this  zone  is  placed  in  this  situation,  not  only  for  the  puipos 
preventingdistention  of  the  opening,  but  likewiee  to  keep  ,t  patulous 
and  at  the  same  time  afford  origin  to  the  tricuspid  valves. 

Fossa  Ovalis.— On  the  septum  auricularum,  we  observe  -he  \e* 
ti^Ta  total  opening  represented  by  the  fossa  ovalis;  this  is  most 
f requmtiys^en  asa  depression,  surrounded  by  an  incomplete 
and  the  appearance  which  it  presents,  maybe  either  membranous  and 
oTcovered  by  a strilum  of  muscular  tissue,  clothe  £ 
giual  aperture  like  a plug;  or  the  surface  may  be  mvcst^  by  mt, 
'fated  muscular  columns;  or  lastly,  there  may  be a Mgle .fleshy  c 
lumn  at  its  inferior  segment,  which  is  then  1 ^1S®  a ' 

-0  i vroive  The  annulus  ovalis  consists  of  a flesny  up> 
r^^e^soiZ  fossa,  but  it  is  deficient  p-W* 
interiorly  ; of  its  two  pillars  or  limbi,  one  is  placed  anterior  an  ^ 
the  left  side,  the  other  posterior  and  to  the  and  ^ P ^ 

passed  beneath  the  upper  con&ave  e ge  f^y^  ^stances, 

oblique  aperture  will  be  discov  er  , ^ ueculiar  valvular 

forming  a communication  between  the  auricles,  the  peculiai 
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arrangement,  however/  obviating  any  attempt  at  admixture  of  the 
fluids  contained  in  the  right  and  left  cavities.  In  foetal  life  the  blood 
passed  directly  through  this  space,  which  was  then  patent,  into  the 
left  auricle,  the  Eustachian  valve  prolonging  the  tube  of  the  cava  up- 
wards, towards  that  point — in  fact  forming  its  anterior  wall.  It  has 
been  latterly  stated  that  the  Eustachian  valve  is  at  its  highest  pitch 
of  development  at  about  the  third  month  of  intra-uterine  life ; but 
this  is  quite  incorrect,  as  it  never  diminishes  during  any  period  of 
foetal  life,  its  growth  being  continuous  up  to  the  ninth  month,  a con- 
dition perfectly  consistent  with,  and  necessary  for,  the  functions  it 
is  called  on  to  perform.  The  mechanism  by  which  the  closure 
of  the  fossa  ovalis,  or  foramen  of  Botal,  is  accomplished  may  be  thus 
explained : — from  the  posterior  and  inferior  part  of  its  circumfer- 
ence, a semilunar  fold  of  membrane  projects  at  the  fourth  month 
of  foetal  existence,  and  in  many  cases  a distinct  muscular  stratum 
contained  within  this  duplicature  of  the  endocardium  is  distinctly 
visible  ; as  gestation  advances,  this  valve  (operculum  foraminis 
ovalis)  increases,  until  it  attains  sufficient  magnitude  to  occlude  the 
opening  perfectly  ; but  still,  being  placed  on  the  left  side  of  the 
foramen,  it  allows  the  current  to  pass  from  right  to  left,  while  it 
presents  an  effectual  barrier  to  its  passage  in  a contrary  direction. 
The  patency  however  of  the  inter-auricular  septum  after  birth,  con- 
stitutes merely  a solitary  link  in  the  chain  of  pathological  condi- 
tions, that  produce  the  affection  known  as  cyanosis.  (See  Dr. 
Mayne’s  paper  in  the  Dublin  Quarterly  Journal , Eeb.  1848.) 

Auricular  Appendix. — A fleshy  saccule,  shaped  like  the  ear  of  a 
dog,  and  springing  from  the  anterior  and  superior  surface,  varies  in 
length  from  three  quarters  of  an  inch  to  an  inch  and  a quarter,  its 
calibre  being  sufficient  to  admit  the  introduction  of  one  of  the  four 
inner  fingers  ; it  is  curved  forwards  and  inwards,  so  as  partially  to 
conceal  the  superior  cava,  and  aorta  ; its  margins  are  notched  and 
serrated,  externally ; while  internally,  the  surface  is  reticulated,  fine 
muscular  fibres  crossing  it  in  every  direction,  often  so  loosely  attached 
that  a probe  can  be  passed  beneath  them  with  facility  ; it  commu- 
nicates with  the  auricle,  by  a circular  constricted  orifice ; and  from 
this,  in  addition  to  the  muscular  fibres  already  described,  others 
round  and  semi-attached,  run  downwards  on  the  side  of  the  superior 
cava,  as  low  as  the  auriculo-ventricular  opening ; these  fibres,  from 
their  peculiar  form  and  appearance,  have  been  named  musculi  pec- 
tinati.  Several  uses  have  been  assigned  to  the  auricular  appendix— 
Thus,  by  some  it  is  supposed  to  be  placed  there,  for  the  purpose  of 
blending  together  by  its  contractions,  the  chyle  and  venous  blood  • 
by  others  that  it  is  the  true  auricle  itself,  that  which  is  generally 
described  as  such  being  nothing  more  than  a mere  dilatation,  formed 
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on  the  two  cavse  ; by  others  again,  that  the  first  contraction  of  the 
chamber  begins  at  this  point,  and  is  thence  gradually  propagated  to 
the  adjacent  parts  ; and  still  by  others,  with  much  more  reason, 
that  its  object  appears  to  be  to  form  a reservoir  for  the  overplus 
of  blood  in  periods  of  temporary  distention.  • 

Foramina  Thebesii.— Are  a number  of  small  openings,  principally 
seen  on  the  superior  and  posterior  wall  of  the  auricle  ; they  have  at 
different  times  been  conceived  to  be  the  orifices,  not  only  of  the  small 
veins  of  Vieussens,  but  likewise  those  of  the  lymphatics  of  the  heart ; 
but  without  any  foundation,  as  they  are  merely  involutions  of  its 


lining  membrane. 

In  order  to  dissect  the  right  ventricle,  the  anterior  wall  of  the 
cavity  should  be  raised,  from  below  to  within  half-an-inch  of  the 
auriculo-ventricular  groove ; and  this  should  be  done,  by  keeping 
the  edge  of  the  knife  close  to  the  septum  on  either  side.  This 
chamber  in  shape  is  found  to  be  triangular,  with  the  base  above, 
and  apex  below,  and  terminates  about  three  quarters  of  an  inch 
above  the  point  of  the  heart.  Within  the  cavity  are  seen  the  follow- 
ing parts : Came®  column®,  chord®  tendineae,  tricuspid  valves, 
auriculo-ventricular  opening,  and  the  origin  of  the  pulmonary  artery. 

Carneas  Columns. — Are  smooth,  fleshy  bands,  on  the  internal  , 
surface  of  the  ventricle,  and  consist  of  three  sets  : the  first,  which 
are  the  most  numerous,  are  attached  by  their  extremities  but  free 
in  the  middle  ; they  cross  the  surface,  in  every  conceivable  direction, 
producing  that  reticulated  appearance,  described  as  the  cavernous 
structure  of  the  right  ventricle— a character  more  evident  on  the 
anterior  wall,  and  apex,  than  on  the  septum  ; the  second  set,  larger, 
flatter,  and  less  numerous,  are  attached  to  the  wall  of  the  ventricle 
by  one  surface,  in  its  whole  extent,  and  these  we  have  seen  most 
frequently  on  the  septum;  whilst  a flat,  strong  band  (moderator  , 
described  by  Mr.  T.  W.  King,  also  passes  backwards,  and  towards 
the  right  side,  to  be  attached  in  front  to  the  anterior,  and  behind  to 
the  septal,  wall  of  the  cavity.  It  will  be  observed,  that  this  mus- 
cular  fasciculus  not  only  keeps  the  anterior  wall  in  contact  with  tlie 

septum,  mechanically  preventing  over-distention,  but  likewise  ur< 

the  blood  by  its  contraction  into  the  arterial  outlet;  the  third  set  of 
fleshy  columns  are  called  musculi  papillares  and  these  are  wrie*  thick, 
and  exceedingly  strong  ; they  are  attached  by  one  extremity  to  the 
wall  of  the  ventricle,  and  by  the  other  to  the  chord®  tendine* 
which  again  connect  them  to  the  back,  and  to  the  free  margins,  of 


^Cnoitoi  TendinEjE. — Are  fine,  threadlike  fibres,  white,  glistea- 
in„  and  silvery,  in  appearance,  and  surrounded  by  a serous  layer, 
they  are  attached  by  one  extremity  to  the  fleshy  columns,  and  y 
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the  other  to  the  margins  of  the  valves,  and  are  prolonged  on  their 
external  surface  as  far  as  the  auricular  opening ; but  occasionally,  we 
have  seen  muscular  fibres  continued  on  the  surface  of  the  cords 
as  far  as  their  valvular  attachment. 

Tricuspid  Valves. — Three  in  number,  situated  within  the  ven- 
tricle, and  formed  by  a double  layer  of  the  serous  lining  of  the  heart 
with  an  intervening  fibrous  stratum  ; of  these,  one  is  anterior,  and 
to  the  right  side ; the  second,  posterior ; and  the  third,  to  the  left 
side ; each  valve  presents  either  a quadrilateral,  or  an  irregularly  tri- 
angular figure  with  two  margins,  and  an  equal  number  of  surfaces  ; 
the  superior  margin  being  attached  to  the  auricular  tendinous  zone, 
from  which  a process  is  continued,  between  the  folds  of  serous  tissue 
that  compose  it ; while  the  inferior  is  comparatively  free,  and  re- 
ceives the  attachment  of  the  chordae  tendineae,  which  are  connected 
not  only  to  the  edge,  but  are  also  continued  on  the  external  surface 
of  the  valve,  as  far  as  its  attachment.  In  addition  to  several  other 
carneae  columnae  in  connection  with  them,  both  the  right  and  the 
left  valve  are  attached  to  a thick  fleshy  fasciculus  called  the  mo- 
derator band,  which  connects  the  anterior  and  posterior  walls  of  the 
ventricle ; while  the  posterior  valve,  the  smallest  of  the  three,  is 
attached  to  the  septal  wall  by  chordae  tendineae  only,  and  hence,  is 
more  or  less  passive,  in  its  action.  The  left  valve,  is  generally  de- 
scribed as  separating  the  auricular  and  arterial  openings  (septum  of 
Lieutaud),  and  so  preventing  the  escape  of  the  blood  into  the  pul- 
monary artery,  until  the  ventricle  is  fully  distended ; but  this  asser- 
tion is  not  to  be  received;  firstly,  because  a distance  greater  than  the 
length  of  the  valve  intervenes  between  the  openings  ; secondly,  be- 
cause the  pulmonary  artery  is  in  its  systolic  movement,  with  the  semi- 
lunar valves  thrown  down,  when  the  ventricle  is  in  the  act  of  being 
filled  ; and  thirdly,  the  wide  portion  of  the  valve  does  not  separate 
the  openings,  but  is  much  more  anterior,  only  the  narrow  posterior 
edge  intervening  between  them.  Mr.  .King  has  attributed  a very 
important  function  to  the  anterior  valves,  both  left  and  right ; for  as 
they  are  attached  by  their  free  margins  to  the  anterior  or  movable 
wall  of  the  ventricle,  it  follows,  that  during  excessive  distention 
they  are  prevented  from  accurately  closing  the  auricular  opening 
and  thus,  by  permitting  some  regurgitation,  naturally  obviate  that 
paralysis  which  should  necessarily  result  from  over-distention. 

The  Pulmonary  Artery.— Arises  from  the  anterior  superior  and 
left  side  of  the  base  of  the  right  ventricle,  which  is. prolonged  upwards 
at  this  point,  under  the  name  of  the  infundibuliform  process  or  the 
arterial  portion  of  the  ventricle.  It  is  usual  to  describe  the  inner 
surface  of  tins  tubule,  as  smooth  ; but  that  character  is  only  present 
«n  the  eeptal  part;  while  anterior!,,  it  i8  market!  b,  retiKed 


442 


THE  HEART. 


fibres.  The  infundibulum,  is  separated  from  the  auricular  opening 
by  a thick,  tumid  lip  of  muscular  tissue,  with  its  concavity  directed 
downwards ; and  from  the  aortic  opening,  by  the  superior  part  of  the 
septum,  which  is  depressed  but  strong  ; while,  occasionally,  a conge- 
nital deficiency  may  exist  in  this  situation,  allowing  the  pulmonary 
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artery,  and  aorta,  to  communicate,  and  thus  becoming  a cause  of 
cyanosis;  superiorly,  the  infundibulum terminates  jn  ^tendmoua 
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annulus,  to  the  upper  edge  of  which  the  pulmonary  artery  is  at- 
tached by  three  convex  roots,  composed  of  the  fibrous  coat  of  the 
vessel,  which  is  implanted  into  the  tendinous  ring,  while  in  return, 
the  triangular  processes  of  the  ring  are  prolonged  into  the  spaces 
between  the  roots ; the  lining  membrane  of  the  heart  is  also  contmu 
into  the  vessel,  forming  at  its  orifice,  with  a thin  layer  of  fi  nous 
tissue  interposed,  three  semilunar,  or  sigmoid,  valves,  which  axe  ah 
tached  by  their  convexities  to  the  margins  of  the  roots;  while  th 
concavities  are  free,  and  look  from  the  heart,  each  containing  in  the 
centre  a small  nodule  of  fibrous  tissue  (corpus  Arantn,  vel  sesa- 
moideum).  To  those  Arantian  bodies,  which  are  also  found  mo 
highly  developed  in  the  semilunar  valves  of  the  aorta  several  uses 
have  been  assigned;  namely,  to  keep  the  valve  apart  from  the  waj 
of  the  vessel,  so  that  during  its  contraction,  the  blood  may  usmu  te 
itself  with  greater  ease,  between  it  and  the  valve  ; to  close  a sin. 
triangular  space  that  exists  when  the  valves  are  opposed  ^d  to 
confer  on  them  increased  strength  and  resistance.  The  valves  are 
composed  of  a replication  or  fold  of  the  serous  endocardium,  with  au 
intervening  fibrous  layer  derived  from  the  tendinous  ring ; and  then- 
use  is  to  prevent  reflux  of  blood  from  the  artery,  into  the  ventncle, 
an  action  which  is  purely  mechanical.  The  pulmonary  artery  pasjg 
at  first  upwards  and  forwards,  then  backwards  and  towards  the  left 
side  curving  round  the  anterior  and  left  side  of  the  aorta  and  after 
a course  of  about  two  inches,  divides  into  a right  and  a left  branch, 
of  which,  one  passes  to  each  lung,  in  which  they  again  subdivide  re- 
peatedly,  and  in  binary  order,  until  the  air  cells  are  reached  when 
the  requisite  change  having  taken  place  in  the  blood  which  7 
contain,  it  is  taken  up  by  the  pulmonary  veins,  to  be 
to  the  left  auricle.  As  the  pulmonary  artery  ascends  it  is  covered 
£ fronfby  the  serous  layer  of  the  pericardium,  which  ser  v es  m 
connect  it  to  the  aorta,  and  here  a deficiency  may  also  emstte- 
tween  the  two  vessels  near  their  roots,  somewhat  similar 
rangemeut  to  the  same  part  in  the  Crocodiles  Lucius,  and  const, tut- 
ing  another  pathological  condition  of  cyanosis.  thc 

'left  Auricle,  placed  on  a plane  posterior,  infc  , < 
i £ • nf  the  right  is  somewhat  of  a cuboid  figure,  and  corre 
“ 1 bind  to  Se  pulmonary  vein,  ; superiorly  and  posteriorly, 
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to  the  auricular  appendix  ; anteriorly,  and  on  the  right  side,  to  the 
septum,  and  groove  for  the  aorta,  and  pulmonary  artery ; and  in- 
feriorly,  to  the  auriculo-ventricular  opening,  with  the  circular  fur- 
row containing  the  left  coronary  artery,  and  the  great  coronary 
vein.  It  appears  smaller  than  the  right,  and  its  coats  are  also 
thicker,  and  deeper  in  coloui’.  In  order  to  expose  its  cavity,  an 
incision  should  be  made  vertically  on  the  anterior  wall,  between  the 
appendix  (at  its  root)  and  the  aorta ; a second  of  smaller  extent 
carried  backwards  and  towards  the  left  side,  will  lay  it  sufficiently 
open  for  all  practical  purposes  ; on  its  walls,  when  properly  cleaned, 
will  be  observed  seven  openings,  namely  : — the  openings  of  the  four 
pulmonary  veins  ; orifice  of  the  appendix ; oblique  aperture  at  the 
summit  of  the  fossa  ovalis;  and  lastly,  the  auriculo-ventricular 
opening. 


Pulmonary  Veins,  are  four  in  number,  two  for  each  lung  ; those 
for  the  right  consist  at  first  of  three  trunks,  corresponding  to  the 
superior,  middle,  and  inferior  lobes;  but  the  superior,  and  middle 
unite  after  a short  course,  so  that  at  the  root  of  the  lung  there  are 
only  two  : from  either  side  they  pass  towards  the  mesial  line,  and 
having  pierced  the  pericardium  on  the  anterior  surface,  and  received 
a covering  of  serous  membrane  from  its  lining,  they  enter  the  pos- 
terior and  inferior  part  of  the  auricle.  Those  on  the  left  side,  while 
outside  the  pericardium,  lie  on  the  left  bronchus  ; and  within  that 
bag  on  the  descending  aorta  ; while  those  of  the  right,  rest  on  the 
right  pulmonary  artery  and  oesophagus,  and  are  behind  the  descend- 
ing cava,  right  auricle,  and  descending  aorta.  These  veins  do  not 
possess  valves,  and  at  their  auricular  extremities,  a mutual  inter- 
change of  anatomical  elements  occurs,  the  muscular  tissue  of  the 
auricle  being  prolonged  on  that  portion  of  the  vessels  within  the 
pericardium,  whilst  the  venous  structure  enters  into  the  formation 
of  the  auricular  walls.  On  the  septum  auricularum,  which  is 
convex  in  this  cavity,  the  small  oblique  communication  between  the 
auricles  is  generally  observed,  but  without  any  annulus,  as  in  the 
right.  The  opening  of  the  appendix,  which  is  longer  and  narrower 
than  that  of  the  right  side,  is  small  and  circular,  leading  into  a 
conical  cavity,  in  which  the  muscular  fibres  are  badly  marked,  and 
the  margin,  very  closely  serrated,  curves  forwards,  so  as  to  overlap 
the  pulmonary  artery,  and  aorta,  although  its  root  is  at  the  upper 
and  back  part  of  the  auricle.  The  left  auriculo-ventricular  opening 
slightly  oval  in  shape,  with  the  long  measurement  transversely 
but  one-third  smaller  than  that  on  the  right  side,  and,  like  it,  sur- 
rounded  by  a tendinous  zone,  leads  directly  into  the  left  ventricle. 

I he  Left  Ventricle,  maybe  exposed  by  raising  the  septum  ven- 
tnculorum,  from  apex  to  base ; and  in  general  terms,  it  may  be  said 
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that  this  cavity  is  conical  in  shape,  but  projecting  for  fully  half  an 
inch  below  the  right,  so  as  to  form  the  apex  of  the  heart ; while 
superiorly,  the  right  ascends  for  some  distance  above  it.  The  walls 
of  the  left  ventricle  are  much  thicker  than  those  of  the  right,  and 
within  its  cavity  we  observe  carnese  column®,  chordae  tendine®, 
mitral  valves,  and  auriculo- ventricular  orifice,  with  the  origin  of  the 


aorta.  _ ... 

The  Carnele  Columns  are  arranged  in  a manner  precisely  similar 
to  those  in  the  right,  but  those  attached  to  the  tendinous  threads  of 
the  mitral  valves  are  usually  only  two  in  number,  and  are  round  and 
thick,  where  they  arise  from  the  ventricular  wall,  but  digitate  or 
divided  at  the  point  of  connexion  with  the  tendons  ; the  reticulated 
fibres  are  few,  in  comparison  with  those  on  the  right  side,  and  do 
not  produce  that  peculiar  cavernous  structure  so  remarkable  m the 

The  Septum,  which  is  really  a part  of  this  cavity,  is  concave,  and 
somewhat  smooth,  the  fleshy  bands  which  lie  on  its  surface  being 
fiat,  and  attached  by  their  whole  extent. 

The  Mitral  Valves,  are  two  in  number  ; one  being  placed  ante- 
riorly, and  the  other  posteriorly ; the  anterior,  the  larger,  is  attached 
to  the  anterior  half  segment  of  the  auricular  zone,  and  separates  the 
aortic  from  the  auriculo-ventricular  opening,  about  two  lmes  inter- 
vening between  them ; while  the  posterior,  smaller  and  more  fixed, 
is  connected  above  to  the  posterior  half  segment  of  the  auricular  zone ; 
the  inferior  margins,  of  both  right  and  left,  receiving  the  attachment 
of  numerous  chord®  tendinese.  These  valves,  particularly  the  ante- 
rior, are  much  stronger  than  the  tricuspid,  and  are  also  more  calcu- 
lated accurately  to  close  the  mitral  opening,  so  as  to  prevent  regur- 
gitation, but  their  structure  and  mode  of  formation,  are  precisely 

similar  in  their  character.  . t .. 

The  Aorta,  arises  from  the  superior,  anterior,  and  right  side  of  the 
base  of  the  left  ventricle,  which  appears  to  be  divided  by  the  anterior 
mitral  valve  into  two  portions-an  anterior  or  arterial  and  a poste- 
rior or  auricular  portion.  The  arterial  portion  is  bounded  autenoily 
and  to  the  right  side,  by  the  septum,  which  in  this  situation  presents  * 
smooth  surface  ; posteriorly  and  to  the  left  side,  by  the  antenor  un- 
tral  valve ; and  superiorly,  by  the  aortic  tendinous  annulus.  I his  i mg 
receives  externally  and  inferiorly,  the  ventricular  muscular  fibus, 
while  superiorly,  it  presents  three  concavities,  corresponding  to  the 
r0“efS  of  the  Lrto,  which  are  coveted  to  three  t„,u,guUr 
elevations  occupying  the  spaces  between  them.  This  opening, 
that  of  the  pulmonary  artery,  presents  three  semdunar 
the  purpose  of  obviating  regurgitation,  but  these  will  be  mi  re  J 
described  with  the  arch  of  the  aorta  (See  Arterial  Ststem). 
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The  Muscular  Tissue  of  the  Heart,  appertains  to  the  involuntary 
system,  and  although  wholly  removed  from  the  control  of  volition,  it 
still  presents  some  peculiarities  which  seem  to  ally  it  in  structure  to 
the  voluntary  system ; thus,  it  is  thick,  firm,  and  resisting,  of  a deep 
red  colour,  with  the  fibres  presenting  a feeble  striation,  and  attached 
to  tendinous  tissue.  These  peculiarities,  though  they  cannot  influ- 
ence the  volitional  effect,  may  provide  in  a great  measure  for  that 
energetic  action,  which  the  heart  exhibits  in  a much  greater  degree, 
than  any  other  muscle  of  the  involuntary  class.  These  muscular 
fibres  may  be  divided  into  an  auricular,  and  a ventricular  system; 
in  order  to  examine  them  effectually,  it  will  be  necessary  to  fill  the 
heart’s  cavities  with  plaster  of  Paris,  and  then,  by  carefully  remov- 
ing the  serous  membrane,  the  proper  tissue  is  exposed,  which  may 
now  be  unravelled.  We  have  been  enabled  to  demonstrate  the  car- 
diac fibres  exceedingly  well,  by  selecting  the  heart  of  an  infant,  and 
subjecting  it  to  maceration  in  a solution  of  corrosive  sublimate  and 
alum,  which  hardens  the  muscular  fibre,  and  at  the  same  time  ren- 
ders the  separation  of  the  layers  extremely  easy.  This  we  prefer  ter 
boiling,  a proceeding  which  produces  so  great  a friability  of  the 
fibre,  that  it  becomes  almost  impossible  to  preserve  the  specimen 
entire,  even  for  a short  period. 

The  Auricular  Fibres,  consist  of  a superficial,  and  a deep  set, — 
the  former,  being  common  to  both  cavities ; while  the  latter,  being  dis- 
tinct appendages  to  a single  auricle,  are  hence  called  “ proper.”  The 
common  fibres-,  cover  the  anterior  face  of  both  cavities,  and  the  auri- 
cular appendices,  then  sink  posteriorly  into  the  median  furrow,  but 
do  not  pass  into  the  septum ; they  are  strong  anteriorly,  and  present 
an  excavation  for  the  aorta,  to  which  they  are  attached  by  areolar 
tissue.  Many  deficiencies  occur  in  this  stratum,  where  vessels  enter 
and  leave,  particularly  posteriorly  ; and  although  it  is  commonly 
atated  that  these  fibres  arise  from  the  auricular,  and  aortic  zones, 
dissection  into  the  auriculo-ventricular  furrow  will  exhibit  the  inter- 
vention of  the  ventricular  fibres,  and  so  demonstrate  the  fallacy  of. 
this  view.  The  proper  auricular  fibres,  are  attached  to  the  deep  and 
upper  edge  of  the  auricular  rings,  and  are  thicker  in  the  left  than 
t e right  auricle  ; in  the  left,  they  assume  a circular  arrangement ; 

t in  the  right,  they  cross  in  all  directions,  and  present  at  many 
points  a well-marked  reticulated  appearance. 

,,^ie  ^ErTAL  Wall,  convex  towards  the  left,  and  concave  towards 
the  right  side,  consists  of  two  muscular  planes,  that  of  the  left 
auric  e being  smooth  ; whilst  that  of  the  right,  forms  by  a sudden 
increase  in  thickness,  the  incomplete  annulus  which  surrounds  the 
ossa  ovalis.  By  a careful  dissection,  carried  through  the  septum, 
he  right  may  be  separated  from  the  left  auricle,  that  portion  which 

proper  to  the  right  cavity  being  much  the  thicker  of  the  two. 
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Ventricular  Fibres,  consist  of  a double  set,  like  those  of  the 
auricles  ; aud  when  the  serous  layer  of  the  pericardium  is  removed 
from  the  ventricles,  the  most  superficial  common  fibres  are  observed 
descending  from  the  auricular  zones  downwards,  forwards,  and  to- 
wards the  apex,  or  from  right  to  left  on  the  anterior  surface  ; and 
on  the  posterior  part,  running  obliquely  from  left  to  right,  in  order 
to  reach  the  same  point.  In  this  situation,  we  observe  an  anterior 
and  a posterior  band  which  wind  round  each  other,  producing  a stel- 
late disposition  at  the  apex,  where  they  dip  into  the  interior  of  the 
ventricles,  to  form  the  inner  wall  of  those  cavities ; and  ascend  to  be 
attached  to  the  deep  surface,  and  inner  edge,  of  the  tendinous  zones. 
Thus  the  superficial  surface  of  each  ventricular  wall,  and  also 
the  deep,  are  constituted  of  common  fibres;  while  the  proper  are 
situated  in  the  interval  between  them ; the  proper  consist  of  a mus- 


cular sac  for  each  ventricle  of  a conical  shape,  with  the  base  at- 
tached superiorly,  to  the  auricular  zones ; and  with  the  apex  in- 
teriorly, presenting  a small  aperture,  through  which  the  common 
fibres  gain  access  to  the  internal  cavities.  _ # 

Three  distinct  layers  of  muscular  fibres  have  been  described  in 
the  right  ventricle,  and  six  in  the  left ; but  instead  of  tracing  these 
individually,  it  will  simplify  the  subject  in  some  degree,  to  state,  that 
on  the  external  surface  of  the  ventricles,  the  common  fibres,  or,  more 
correctly  speaking,  bands,  assume  three  forms,— -the  first,  passing 
obliquely  from  apex  to  base ; the  second,  surrounding  both  ventricles ; 
and  the  third  describing  a double  circle,  investing  each  cavity,  and 
preserving  their  continuity  through  the  septum.  The  internal  com- 
mon fibres,  also  admit  of  a three-fold  arrangement ; of  these  the 
first  are  looped,  passing  from  the  superficial  to  the  deep  surface; 
the  second,  spiral ; and  the  third,  are  a diminutive  representation  of 
the  last,  being  turned  on  themselves  like  the  figure  of  eight,  to  form 
the  carneee  columnse.  The  proper  fibres  are  rather  spiral  or  circu- 
lar ; they  cross  each  other  at  very  acute  angles,  and  are  most  visible 

in  the  vicinity  of  the  apex.  . . . ,, 

The  Septum,  consists  of  three  layers,  two  of  which  belong  o 
right  ventricle,  and  one  to  the  left-those  cavities  by  division  of 
the  superficial  common  fibres,  being  capable  of  being  separated  ex- 
actly as  in  the  case  of  the  auricles.  It  must,  however,  be  borne  1 
mind  that  in  the  foregoing  account  we  have  merely  given  a general 
description  of  the  muscular  structure  of  the  heart,  as  being  t le  on 
mode  applicable  to  the  intricacy  of  the  subject,  in  a condensed  work 
of  this  nature ; indeed  a sharp  knife,  scissors,  and  a pair  of  neu  , 
will  yield,  to  any  patient  investigator,  conditions  adapted  to  a j 
scription,  however  complex  ; and  this  should  be  regarded  as  a or 
cumstance  perfectly  natural,  when  we  recollect  that  die  fibre 
united,  not  by  areolar  tissue,  as  in  other  situations,  but  by 
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interweaving,  which  renders  the  structure  almost  inextricable.  (See 
Searle,  in  Todd’s  Encyclopedia,  page  168). 

Development  of  the  Heart. — This  organ  at  its  earliest  period  is 
visible  as  a pulsatile  speck,  the  “ punctum  saliens  of  Harvey;”  and 
first  consists  of  a single  tube  formed  in  the  vascular  layer  of  the 
germinal  membrane,  receiving  the  veins  at  its  posterior  extremity, 
while  the  arteries  emanate  from  its  anterior  ; subsequently,  it  be- 
comes curved  into  a loop,  presenting  three  saccules ; arterial,  or  ven- 
tricular ; venous,  or  auricular ; and  the  bulbus  aortse,  a dilatation  at 
the  extremity  of  that  vessel.  About  the  fourth  week,  the  septum 
ventriculorum  commences  to  be  developed  from  below  upwards,  or 
from  apex  to  base,  and  is  completed  about  the  eighth ; while  the 
septum  auricularum  is  developed  from  the  superior  and  anterior 
part,  but  remains  deficient  at  the  foramen  ovale  until  birth.  The 
Eustachian  valve  is  an  early  structural  formation,  being  sufficient  at 
the  third  month  to  conceal  the  inferior  caval  orifice,  and  at  this 
period  the  proper  valve,  or  membrane,  of  the  foramen  (valvula  Bo- 
talli)  becomes  visible,  and  it  is  stated  that  now  the  valves  grow  in 
an  inverse  ratio,  or  that  the  Eustachian  diminishes,  as  the  septal  in- 
creases. We  have  before  stated  that  such  a change  is  functionally 
impossible,  nor  has  such  a law  ever  been  satisfactorily  proved  by 
the  only  unerring  test — demonstration.  The  heart  occupies  the 
whole  cavity  of  the  thorax  in  the  foetus,  about  the  fourth  week  of 
intra-utei’ine  life,  and  is  much  larger,  in  proportion  to  the  weight 
of  the  body,  at  the  third  month  than  at  birth,  its  weight  being  to 
the  body,  at  the  former  period,  as  1 to  60,  at  the  latter  as  1 to  120. 
It  is  also  vertical,  the  obliquity  of  direction  commencing  about  the 
fourth  month ; while,  in  addition,  the  apex  is  double,  both  ven- 
tricles conspiring  to  its  formation ; and  the  disparity  between  the 
auricles  and  ventricles  is  much  more  marked  than  in  the  adult,  the 
left  side  being  more  capacious  than  the  right,  for  obvious  reasons. 

The  action  of  the  heart  is,  to  propel  the  blood  through  the  vas- 
cular system,  exercising  a pressure  on  that  fluid  equivalent  to  a 
weight  of  four  pounds  three  ounces.  The  external  manifestations 
of  its  contractions  consist  of  an  impulse,  a first  sound  followed  by 
a second,  and  lastly,  by  an  interval.  The  impulse  caused  by  the 
apex  of  the  heart  striking  against  the  space  between  the  cartilages 
. fifth  and  sixth  ribs>  occurs  during  the  systole  or  contraction 
. the  ventricles,  and  has  been  attributed  to  several  causes,  namely 
to  the  propulsion  of  the  blood  into  the  curved  arch  of  the  aorta 
which  induces  a consequent  tendency  in  that  tube  to  assume  the 

P?8,tl0D’  aDd  80  tilts  inwards  the  apex  of  the  heart  (Hun- 
jbenac);  andalsoto  the  fact,  that  the  posterior  fibres  of  the 
nght  ventricle  are  shorter  than  the  anterior,  and  the  latter,  con- 
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tracting  one-third  of  their  length,  curve  the  apex  forwards  ; whde 
it  has  likewise  been  accounted  for,  by  the  spiral  direction  of  the 
fibres,  as  well  as  by  the  dilatation  of  the  ventricles.  The  first  sound 
is  somewhat  dull  aud  prolonged,  and  is  conceived  by  some  to  anse 
from  the  sudden  tension  of  the  mitral  and  tricuspid  valves  (Dr. 
Billing)  ; by  others  it  is  believed,  that  it  is  produced  by  the  contrac- 
tion of  the  ventricles  (Williams),  regarding  it  as  a muscular  sound  ; 
and  by  others,  again,  to  the  rush  of  the  blood  over  the  roughened 
walls  of  the  ventricles,  but  it  appears  more  rational  to  suppose  that 
it  is  produced  by  all  those  causes  in  combination.  The  second  sound, 
more  sharp  and  abrupt  in  its  character,  is  caused  by  the  flapping  of 
the  aortic  valves,  aided  of  course  by  those  of  the  pulmonary  artery, 
and  this  hafj  been  placed  beyond  the  possibility  of  dispute  by  pca- 
tive  experiments  (Dublin  Committee,  Hope).  Supposing  that  the 
period  occupied  by  the  first  and  second  sounds,  with  the  interval, 
is  represented  by  the  number  four,  the  first  sound  would  occupy 
two  and  the  second  and  the  interval  one  each.  The  heart  at  each 
contraction  propels  from  one  ounce  and  a half  to  two  ounces  and  a 
half  into  the  systemic  circulation,  so  that  taking  the  whole  mass  o 
blood  as  being  on  an  average  about  twenty-eight  pounds,  it  wou 
pass  through  the  heart  in  a period  of  from  three  to  four  minutes;  or 
if  the  quantity  be  taken  at  the  moderate  estimate  of  sixteen  pounds, 
in  a minute  and  a half,  but  the  rapidity  of  the  contraction  of  the 
organ  will  materially  affect  this  estimate,  and  it  is  on  this  account 
necessary  to  become  acquainted  with  the  variations,  which  are  mainly 
influenced  by  the  period  of  life.  Thus  the  pulse  averages . 
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In  the  foetus  in  utero,  . 

Newly-born  infant,  . • 

During  the  first  year,  . 

second  year, 

third  year, 

About  the  seventh  year, 

Age  of  puberty,  . • • 

Manhood,  .... 

Old  age, 

The  pulse  of  the  adult  female,  exceeds  that  of  the  male,  by  from 
ten  to  fourteen  beats  in  a minute  (Carpenter^  1 ^ h ld 

The  parts  which  occupy  the  superior  aperture  of  tbe  CJeS^°^d 
be  examined,  if  possible,  in  a fresh  subject  t jus:-Tlu i skm  and 
fascia  should  be  removed  from  the  neck,  aud  the  internal 
the  clavicles  and  first  ribs,  corresponding  to  the  division  of  ^e  ° 
bones,  sawn  through,  as  it  is  presumed  that  the  second  W oH^ 

sternum  has  been  previously  thrown  upwards,  clavicles, 

the  subject  ; the  latter  bone,  with  the  sections  of  the 
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and  first  ribs  should  now  be  raised  as  one  piece,  which  will  carry  up 
the  sterno-mastoid,  hyoid,  and  thyroid  muscles  attached  to  it ; and 
these  can  again  be  replaced  or  removed  at  various  periods,  so  that 
the  student  may  become  familiar  with  the  relative  position  of  the 
superficial  muscles  and  bones,  to  the  subjacent  vessels  and  nerves  ; 
and  we  would  particularly  impress  on  him  the  importance  of  atten- 
tive study  of  this  region,  the  patient  investigation  of  its  contents 
being  of  paramount  interest,  not  only  to  the  anatomist,  but  also  to 
the  surgeon.  In  the  first  instance,  we  observe  the  deep  cervical 
fascia,  firmly  attached  to  the  interclavicular  ligament,  as  it  stretches 
between  the  thorax  and  neck  (cervico-thoracic  septum),  and  then 
descending  on  the  posterior  surface  of  the  sternum  as  the  posterior 
sternal  aponeurosis,  of  which  it  forms  only  a part ; posterior  to  this, 
the  sterno-hyoid  ascends,  converging  towards  its  fellow,  and  deeper 
still  and  wider  than  the  last,  the  sterno-thyroid  diverging.  On  the 
posterior  surface  of  these  museles,  branches  of  the  omohyoid  plexus 
descend,  to  supply  their  origins,  each  being  invested  by  a thin  layer 
of  fascia ; and  beneath  these  again,  the  left  and  right  veme  innomi- 
natae  are  disclosed ; the  former,  being  from  two  and  a half  to  three 
inches  in  length ; and  the  latter,  from  one  inch  and  a half  to  two 
inches;  both  commence  opposite  to  the  sterno-clavicular  articulation 
by  the  union  of  the  left  jugular  and  subclavian  veins,  the  left  passing 
obliquely  towards  the  right  side,  and  the  right  nearly  vertically 
downwards,  to  form  the  descending  cava,  by  their  confluence  at 
the  upper  edge  of  the  cartilage  of  the  second  rib.  The  left,  in  this 
course,  presents  a curve,  with  the  concavity  looking  upwards  and 
backwards,  and  crosses  the  following  parts,  from  left  to  right:— Left 
internal  mammary  artery,  and  phrenic  nerve,  left  pneumogastric 
nerve,  subclavian  artery,  thoracic  duct,  left  carotid,  arch  of  the  aorta 
to  which  it  is  also  superior,  cardiac  nerves,  trachea,  arteria  innomi- 
nata,  and  right  pneumogastric  nerve ; while  the  parts  superficial  to 
it  are  the  left  sterno-clavicular  articulation,  sternum,  sterno-hyoid 
and  thyroid  muscles,  and  the  remains  of  the  thymus  gland  with  a 
layer  of  fascia  which  not  only  covers  it,  but  likewise  connects  it 
to  the  aorta,  and  ultimately  becomes  continuous  with  the  fibrous 
layer  of  the  pericardium.  In  its  passage  across,  it  receives  a number 
of  branches,— narndy,  the  descending  thyroid,  sometimes  the  left 
vertebral  and  superior  intercostal,  with  the  internal  mammary  vein 
of  the  left  side.  The  right,  on  the  other  hand,  in  its  course  down- 
wards and  inwards,  to  reach  the  left  at  the  origin  of  the  cava  cor 

SlmtftToJ  ^ 8kle’  t0  the  1UDg’  pl6Ura’  and  Phrenic  D^ve; 

the  left,  to  the  pneumogastric  nerve,  and  to  the  arteria  innominata  • 

tiW  °orfyn  TTf  by  fl stern°-clavi™lar  articulation,  and  car- 

° the  filst  nb’  and  tlie  remains  of  the  thymus  gland; 
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while  posteriorly,  it  rests  on  the  right  wall  of  the  anterior  mediasti- 
num, and  the  pneumogastric  nerve,  which  is  at  first  internal,  and  sub- 
sequently behind  it;  this  vein  is  smaller  than  that  of  the  left  side, 
and  occasionally  the  vertebral  and  right  inferior  thyroid  veins  open 
into  its  termination.  Behind  those  venous  trunks  the  arteria  inno- 
minata  is  seen  ascending  upwards,  forwards,  and  towards  the  right 
side,  and  appearing  above  the  sterno-clavicular  articuktion  about 
half  an  inch  from  the  surface ; and  a little  to  its  left  side,  the  left 
carotid,  supported  by  the  trachea ; and  still  more  to  the  same  side,  the 
subclavian  is  observed  ascending,  but  on  a plane  posterior  to  it, 
while  between  the  carotid,  and  arteria  innominata,  t ,he  trad iea  P asses 
downwards,  and  towards  the  right  side,  lying  behind  the  leftvena 
innominata,  and  arch  of  the  aorta.  The  right  phreinc  nerve  enters 
the  chest,  passing  between  the  subclavian  vein  and  artery  , but  the 
ricrht  pneumogastric,  is  always  found  between  the  right  vena^omi- 
nata  and  subclavian  artery,  crossing  the  latter  vessel  at^n^agles, 
on  the  left  side  it  is  parallel,  but  anterior  to  it , both  phremcs  lie 
at  first  external,  then  anterior,  and  finally  internal  to  sterna 
mammary  artery,  this  vessel  on  both  sides  being  covered  by  the  cor- 
responding venae  innominatae,  as  they  enter  the  chest.  By  now  raw- 
iS  the  left  carotid  towards  the  right  side,  in  the  groove  between  the 
(esophagus  and  trachea,  the  left  recurrent  nerve  is  seen  ascending, 
a little  external  to  it  the  thoracic  duct,  and  lying  on  the  (E.-,°ph;ig 

to  he  left  subclavian  artery.  The  card.ac  branches  of  the 
svmmthetic  nerves  are  circumstanced  differently  on  the  right,  and 
oS  Sside  ; for  on  the  right  they  cross  the  subclavian  artery 
and  arteria  innominata;  while  on  the  left,  with  the  exception  o 
inferior  which  passes  behind  that  vessel  (subclavian  on  left  side^ 
hey  runTn  the*  groove  between  the  left  carotid,  and  subclavnm 
arteries  In  a depression,  between  the  transverse  process  of  the 

SSiSSSSHSs 

tie  tat  thoracic  S 

nerve  winds  upwards  and  ou  y . , muscles  pass 

" »ith  proper  sy* 

U Thymus  Gland.— In  concluding  ^atomy  of  ^heft.^we 

allude  briefly  to  a temporary  orgau,— the  tliyrn  g 
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peculiar  to  foetal  life  and  infancy,  it  will  be  necessary  for  the  student 
to  obtain  a very  young  sub  j ect,  for  its  examination.  The  gland  consists 
of  two  symmetrical  triangular  lobes,  united  in  the  mesial  line  by 
areolar  tissue,  but  otherwise  perfectly  distinct,  forming  a mass  of 
a pyramidal  figure,  which  has  the  base  below,  corresponding  to  the 
fourth  rib,  and  the  apex  above,  attached  to  the  thyroid  body.  The 
posterior  surface  rests  on  the  pericardium,  phrenic  nerves,  left  vena 
innominata,  arch  of  the  aorta,  arteria  innominata,  left  carotid  and 
pQe”“°£astnc,  nerve>  on  the  trachea,  descending  thyroid  veins’  and 
middle  thyroid  arteries ; while  it  is  covered  anteriorly,  by  the  ster- 
num, cartilages  of  the  first,  second,  third,  and  fourth  ribs,  by  the 
deep  cervical  fascia,  and  sterno-hyoid  and  thyroid  muscles. 

• t the  third  ^ontil  of  foetal  life  this  organ  is  small,  but  gradually 
increases  until  the  eighth,  when  it  becomes  suddenly  augmented  in 
size,  so  that  at  birth  it  weighs  about  240  grains,  or  half  an  ounce  • 

fhe  firT  furt^fr  oontinuing  to  progress  until  the  termination  of 
the  first  year  Each  lobe  contains  a cavity,  but  partially  separated 
mto  a cervical  and  a thoracic  saccule  by  a constriction;  the  cervical 
being  superior  and  the  smaller  of  the  two ; the  thoracic,  inferiorTnd 

brane  fnd  fil  lT  Cffltie\ai'e  ,lined  by  a vascular  mucous  mem- 
oo^uscles  a W 1 fluM  likG  Chyle>  with  a fewred 

Structure --It  consists  of  a number  of  follicles,  ranging  in  size 

^TsaThe8vl  u:  Ymf,  ^ 6aCh  P°SSeSSi^  di" 

hey  are  usually  globular,  or  polygonal  in  fio-ure  • and  in  all 
owes,  are  surroundedb  y a delicate  plexus  of  blood-vessels,  which  with 
fibrous  tame,  forms  the  medium  „f  connexion  „ilh  0 £?» 
them  cavities  are  lined  by  a prolongation  of  the  general  cavitari 
membrane  and  while  some  communicate  with  the  central  reserve  re 
^hers  coalesce  and  afterwards  terminate  in  the  same  gene  S Zm 

S Si  “"t?  T °?er  ‘he  *r?a 

dtacZ6  T f ” f°MS'  Wh“  S'and  is  Unravelled  ^y 
drawn  ; • f!  beinff  macerated  for  a short  time,  each  lobe  can  be 

■ L?ml  2 “ JW  follicles  Cached  to  “in  a 

P lanner.  This  gland  is  without  any  special  duet  rmrl 

theT  °re  b®. classed  Wlth  those  of  the  vascular  kind,  connected  with 

^leri  ed  f^omthSnt111'  T*  SUpply  its  st™ture  are 

veins  open  Sto  the  S aud  %roid ; while  the  efferent 

,Vmr,Pen  ^ th  ft  Veua  lnnominata,  and  thyroid  veins  The 

‘ymphatics  communicate  with  the  iunction  of  ihe  i , Ihe 

clav  an  veins  and  A u , , ot  tile  Jugular  and  sub- 
gland Tile’  °Per beheVes  them  t0  bo  the  ducts  of  the 

thetic  system  b^°w  *?Pply  ™ PrinciPalIy  derived  from  the  sympa- 
7 ’ JUt  We  have  ob8erved  a branch  from  the  left  phrenic 
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also  entering  its  structure.  The  uses  of  this  organ,  are  involved  in 
obscurity.  Sir  A.  Cooper  thinks  that  it  is  connected  with  the  ebibo- 
ration  of  a foetal  blood,  from  the  more  vitalized  fluid  of  the  mother  ; 
while  Hewson  believed,  it  was  the  organ  from  which  the  nuclei  of 
the  blood  corpuscles  were  eliminated. 
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CAVITY  OF  THE  ABDOMEN. 

Having  examined  the  several  structures  constituting  the  abdomi- 
nal wall,  and  removed  the  muscles,  the  contents  of  the  cavity  may 
be  exposed  by  dividing  the  peritoneum  vertically,  from  en^or 
cartilage  to  the  symphysis  pubis,  keeping,  however  a little  to  the 
left  of  the  mesial  line;  and  intersecting  this,  by  another  incision  car- 
ried horizontally  across,  an  inch  or  so  below  the  umbilicus,  and 

minating  on  each  side,  at  the  outer  border  of  the 
The  four  flaps  thus  formed  may  now  be  everted,  and  the  toi  ow  r, 
Irts  wUl  be  brought  into  view  ;-above,  and  to  the  right  side  the 
anterior  edge  of  the  liver,  with  the  gall-bladder  protruding  from 
beneath  it  "in  the  middle,  and  to  the  left,  the  anterior  face  0 . 

stomach-  below  these,  the  ascending  and  transverse  portions  of 

r„Z,th'e  great  omenium,  and  small  intestines  ; and  lower  still,  the 

parts  .bat  am 

the  several  viscera,  both  hollow 

Whilst  its  ien  W be  completely 

aeveial  Viscera,  Wluel  by  ‘ followillg  out  its  severel  reflections,  it  » 

ea  mZter  perfectly  unimportant  where  it  is  cominenc id;  bat  » J 

umbilicus  has  been  hitherto^nmed  as  the  sto  po 

Zffitt - - 

The  incision,  already  made  clearly  espose , the 
upwards,  lining  the  whole  of  the  mrtomrmad  htoA  « concave 
abdomen,  and  continuing  i s eou  thick  margin  of  the 

^ritpffibU^n  A meets  with  the  nnibibod 


fat 

id 


Its 

ill 

If... 


a 


PERITONAEUM. 


453 


vein,  around  which  it  forms  a falciform  fold,  which  on  reaching  the 
liver,  spreads  out  and  becomes  continuous  with  the  serous  covering 
of  that  viscus.  From  the  under  surface,  and  posterior  part  of  the 
diaphragm,  it  is  now  inflected  downwards,  to  the  upper  surface  of  the 
liver,  near  its  thick  border ; and  passing  forwards  over  its  convexity, 
it  reaches  its  anterior  margin,  around  which  it  sweeps  to  cover  in  its 
inferior  surface,  as  far  as  the  transverse  fissure,  where  its  further  pro- 
gress is  impeded  by  the  vessels  which  enter  at  that  part.  In  order  to 
cover  in  that  portion  of  the  liver  that  lies  behind  the  fissure,  we  must, 
now  assume  a process,  that  we  will  presently  again  account  for,  sweepin  g 
from  its  thick  margin  forwards,  as  far  again  as  the  transverse  fissure°; 
thus  producing  at  this  point  two  layers  of  the  membrane,  one  in  front 
and  one  behind  the  depression  or  cleft;  these  now  pass  downwards, 
separated  from  each  other  however,  by  the  vessels  of  the  liver,  till 
they  reach  the  concave  margin  of  the  stomach,  the  portion  between 
these  two  Viscera  constituting  the  gastro-hepatic,  or  lesser  omentum. 
At  the  upper  edge  of  the  stomach,  they  diverge  to  inclose” that  viscus, 
but  they  again  unite  at  its  convex  margin,  and  proceed  downwards 
as  a double  layer,  free  and  floating  in  front  of  the  hollow  intestines, 
until  they  arrive  at  the  lower  part  of  abdomen,  where  they  are 
suddenly  inflected  upwards  and  backwards  on  themselves,  thus  form- 
ing  four  layers,  called  the  great  omentum.  As  they  now  continue 
their  course  upwards  and  backwards,  they  meet  with  the  transverse 
colon,  to  inclose  which  they  split;  and  again  uniting,  pass  upwards 
and  backwards  to  the  spine,  where  they  constitute  the  transverse 
mesocolon.  At  the  spine,  they  are  again  divided  by  the  inferior 
transverse  portion  of  the  duodenum,  which  crosses  the  vertebral 
column  at  this  point ; and  here  one  layer  proceeds  directly  up- 
wards, forming  the  ascending  layer  of  the  transverse  mesocolon 
which  partially  invests  the  first  and  second  portions  of  the  duodenum’ 
the  aorta,  pancreas,  and  cava,  until  it  reaches  the  back  part  of  the 
diaphragm,  from  which  it  is  inflected  on  the  under  surface  of  the 
liver  as  far  as  the  transverse  fissure,  being  identical,  in  fact,  at  this 
point  with  the  process  which  we  assumed  as  constituting  the  poste- 
rior layer  of  the  lesser  omentum.  Returning  now  to  the  second 
portion  of  the  transverse  mesocolon,  called  its  descending  layer  we 
will  find  that  it  is  attached  to  the  left  side  of  the  body  of  the  second 
lumbar  vertebra  and  to  the  right  ilio-sacral  symphysis,' forming  the 
root  of  the  mesentery,  from  which  processes  are'  sent  out  which 
nearly  encircle  the  small  intestines,  called  the  mesentery;  folds  are 
ikewise  prolonged  into  the  lumbar  regions,  binding  down  and  par- 
tially covering  the  ascending  and  descending  colons,  termed  the 
right  and  left  lumbar  mesocolons;  as  well  as  others,  into  the  iliac 
regions,  to  the  ccecum,  and  sigmoid  flexure,  which  they  likewise  in 
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completely  invest — the  first  being  called  the  mesocoecum,  but  the 
other  has  received  no  definite  name.  If  we  now  turn  the  small 
intestines  to  the  right  side,  we  may  observe  the  descending  layer  of 
the  transverse  mesocolon  sweeping  downwards  over  the  bifui  cation 
of  the  aorta,  until  it  meets  with  the  rectum,  which  it  completely 
envelopes  for  its  upper  third— the  meso-rectum ; but  as  it  sinks  into 
the  pelvis  it  gradually  abandons  the  rectum,  covering  the  sides  and 
front  only  of  its  middle  third,  from  which  it  is  reflected  on  the 
under  and  back  part  of  the  bladder,  leaving  between  it  and  the 
rectum  a deep  depression,  termed  the  recto-vesical  pouch.  Ascend- 
ing now,  over  the  posterior  surface  of  the  bladder,  it  invests  it  for 
about  one-third  of  its  entire  extent,  till  it  arrives  at  its  superior 
fundus,  where  it  meets  with  the  urachus,  and  obliterated  hypogastric 
arteries  ; and  guided  upwards  by  them  along  the  anterior  wall  of  the 
abdomen,  it  reaches  the  umbilicus,  the  point  from  which  it  was  ori- 
ginally commenced.  , 

The  peritonaeum,  which  we  have  just  described,  forms  ligaments 
for  the  liver,  bladder,  and  uterus,  which  will  be  more  properly 
described  in  the  separate  review  of  each  of  those  viscera.  We  there- 
fore, for  the  present,  confine  ourselves-  to  the  consideration  of  the 
several  processes  which  it  constitutes,  as  it  pursues  its  intricate  course 

through  the  abdominal  cavity.  . 

Gastro-hefatic  or  Lesser  Omentum.— This  essentially  consists  of 
a double  fold,  between  the  layers  of  which  run  the  ductus  com- 
munis choledochus,  vena  portae,  and  hepatic  artery,  with  branches 
of  the  pneumogastric  and  sympathetic  nerves.  The  formation  o 
this  process  is  explained  in  the  following  manner  :-The  layer  of 
serous  membrane  reflected  from  the  diaphragm,  on  the  upper  sur- 
face of  the  liver,  having  passed  around  its  anterior  edge ‘ ° " 
surface,  is  arrested  in  its  further  progress,  on  reaching  its  transverse . 
fissure  by  the  parts  entering  and  leaving  it.  It  is  according  } 
fleeted  round  them  externally,  when  a large  fold  is  thrust  mb^in 
the  stomach,  covering  in  its  posterior  surface,  an 
scends  the  posterior  layer  of  the  great  omentum.  At  the  inferior  mar 
trin  of  this  process  it  turns  upwards,  and  constitutes  the  ^tenorpart  j 
of  the  transverse  mesocolon,  which,  on  reaching  tlie  sp'“e’  '.^i  h it 
over  the  posterior  wall  of  the  abdomen  as  far  as  the  kver,  which 
covers  interiorly,  behind  the  transverse  fissure,  thus  .forming  a con 
Lnuous  pouch  or  sac  within  the  great  sac  of  the  peritonaeum,  £ 
boundaries  being  the  following  ^Anteriorly,  the  lesser  ’ om®  , 
stomach,  and  great  omentum;  iufcnorly,  the  g^omentu  J 

upwards  on  itself;  posteriorly,  the  transverse  co  b the  ^ 
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sac  is  thrust  in,  was  first  described  by  Winslow,  and  hence  it  has 
always  been  called  after  him,  and  described  as  the  foramen  Winslowi. 
This  opening  is  bounded  in  front,  by  the  lesser  omentum,  and  the 
parts  contained  in  it ; behind,  by  the  ascending  layer  of  the  trans- 
verse mesocolon ; below,  by  the  superior  horizontal  portion  of  the 
duodenum,  and  hepatic  artery;  and  above,  by  the  lobulus  Spigelii  of 
the  liver.  If  the  finger  is  kept  close  to  the  back  part  of  the  lesser 
omentum,  it  will  pass  into  the  sac,  and  can  be  freely  moved  in  the 
large  space  behind  the  stomach. 

Splenic  Omentum. — This  is  a double  fold  of  the  peritonaeum,  pro- 
longed from  the  inferior  surface  of  the  diaphragm,  and  completely 
invests  the  spleen,  except  at  the  hilus,  where  the  vessels  enter  for  its 
supply.  From  this  point  it  is  reflected  to  the  right  side,  where  it 
becomes  continuous  with  that  portion  covering  the  stomach,  to 
which  it  is  thus  closely  united,  and  necessarily  also  with  the  arch 
of  the  colon,  through  the  ascending  layer  of  the  transverse  meso- 
colon. 

Great  Omentum. — In  early  life,  this  process  is  exceedingly  cir- 
cumscribed, and  sometimes  does  not  exist  at  all ; but  it  becomes 
p’adually  developed  with  advancing  years,  so  as  to  reach  from  the 
lower  margin  of  the  stomach  as  far  as  the  brim  of  the  pelvis,  bein°- 
generally  found  to  be  a little  lower  on  the  left  than  the  right  side*5 
thus  accounting  for  the  more  frequent  existence  of  epiplocele  in  the 
latter  situation.  It  usually  covers  the  mass  of  the  small  intestines 
like  an  apron,  but  it  may  be  occasionally  coiled  up  amongst  them,  or 
sometimes  adherent  to  them,  so  as  to  require  the  connexions  to  be 
broken  up  before  it  can  be  properly  seen.  It  presents  various  ap- 
pearances in  different  individuals,  being  in  some  thin  and  diaphan- 
ous, whilst  in  others  it  is  much  more  opaque,  and  thicker  to  the 
touch,  from  the  fat  deposited  between  its  layers.  Glands  likewise 
exist  in  this  situation,  and  it  is  traversed  by  several  branches  of 
arteries  derived  from  the  epiploic,  and  superior  mesenteric.  It  forms 
the  bond  of  union  between  the  stomach  and  colon,  suspending  the 
arch  of  the  colon,  and  maintaining  it  in  its  normal  position. 

Ihe  great  omentum  is  also  called  the  Epiploon,  whence  a hernia 
formed  by  it  is  termed  Epiplocele. 

.mIRA?SVE?S^  Mesocolon>  is  merely  the  continuation,  backwards  and 
pwards  of  the  two  reflected  layers  of  the  great  omentum,  which 

SDbr',rni,raC1Dg  w fCh  °f  the  C0l0I1>  Pass  backwards  from  it  to  the 
P al  column  We  have  already  remarked,  how  the  two  layers  are 
^am  separated  at  the  spine,  by  the  inferior  transverse  portion  of  the 
duode  j the  one  called  the  ascending  layer  of  the  transverse  meso- 

nexT0;Pwffbgt)UPWari  ’a  d°Wn  the  Several  Parts  m con- 

exion  with  the  posterior  wall  of  the  abdominal  cavity,  and  consti- 
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tuting  the  posterior  boundary  of  the  great  cul  de  sac  of  the  peritonaeum, 
which  is  thrust  in  through  the  foramen  of  Winslow ; while  the  other, 
called  the  descending  layer  of  the  transverse  mesocolon,  runs  down- 
wards to  form  several  processes  which  we  have  yet  to  describe. 

Mesentery,  is  one  of  the  most  important  inflections  of  the  w o e 
serous  sac,  as  it  contributes  in  a great  degree  to  maintaining  the 
small  intestines  in  their  normal  position.  It  is  attached  to  the  e 
side  of  the  second  lumbar  vertebra,  from  which  it  passes  downwards, 
and  to  the  right  iliac  fossa,  where  it  becomes  continuous  with  the 
serous  membrane  of  that  region.  From  the  oblique  line  which  it 
thus  forms,  it  is  reflected  at  first  downwards,  so  as  to  cover  the  an- 
terior surface  of  the  whole  of  the  small  intestines ; and  then,  sweeping 
below  and  behind  them,  again  ascends  to  re-unite  with  the  layer  i 
front,  thus  enveloping  their  whole  circumference,  except  superiorly 
and  posteriorly,  where  a narrow  portion  is  left 

ing  to  the  entrance  of  the  arteries  and  emergence  of  the  veins  and 
lacteals  The  mesentery  extends,  from  the  commencemen 
e unurn,  to  the  termination  of  the  ileum ; and  the  two  layers  of  which 
it  is  composed,  are  separated  by  numerous branches derived L fromtiu 
superior  mesenteric  artery ; as  well  as  by  glands,  and  lacteals,  in  their 

course  to  reach  the  receptaculum  chyli.  . ,,  . 

Lumbar  Mesocolons,  are  lateral  processes  derived  from  the  la* 

mentioned  whicli  are  thrown  over,  and  pai-tially  invest  the  ascending 

S taling  colons,  keeping  them  iixed,  in  the  right  and  eft  lum- 
W «g“ns.  In  their  cou.se  outwards,  the,  likewise  cover  the  ante- 

ri  M^Soum  tndkidLE0yMES0C0L0N.-B0th  these  processes,  the  one 
tally  investing  the  cmcum,  and  the  other  the  sigmoid  flexure  are 

species  o Attached  to  the  inner  and  posterior  part  of  tne 

appendix,  • respect  to  its  peritoneal  connection, 
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between  it  and  the  rectum,  with  its  sides  prominent,  owing  to  the 
passage  of  the  ureters,  which  are  included  within  its  folds  ; and  in 
this  space,  in  the  undistended  condition  of  the  bladder,  is  contained  a 
great  pai-t  of  the  small  intestines.  From  the  existence  of  the  uterus 
in  the  female,  it  necessarily  results  that  two  such  cul  de  sacs  must 
occur, — one,  the  larger  of  the  two,  situated  between  the  front  of  the 
rectum  and  the  back  part  of  the  vagina  and  uterus ; and  the  second, 
much  the  smaller,  between  the  front  of  the  uterus  and  the  back  of 
the  bladder.  In  the  case  of  the  female,  likewise,  two  broad  folds 
stretch  from  the  sides  of  the  uterus  to  the  corresponding  iliac  fossse, 
termed  the  broad  ligaments,  which  contain  within  their  folds  the 
round  ligament  of  the  uterus,  ovaries,  and  Fallopian  tubes. 

Structure.— The  peritonaeum,  like  the  pleura,  consists  of  a super- 
ficial layer  of  pavement  epithelium,  supported  by  a basement  mem- 
brane, with  a subjacent  stratum  of  areolar  tissue,  containing  nume- 
rous elastic  fibres.  Its  vascular  supply  is  limited,  while  its  nervous 
organization  has  not  hitherto  been  clearly  demonstrated,  although, 
when  the  seat  of  inflammation,  the  manifestations  of  pain  are  of  a ' 
most  poignant  character. 

Uses. — To  connect  the  several  viscera  contained  within  the  cavity, 
and  also  to  facilitate  their  movements  on  each  other. 

The  cavity  of  the  abdomen  contains  essentially,  the  organs  devoted 
to  digestion,  secretion,  and  excretion.  To  simplify  description,  they 
may  be  divided  into  the  hollow  or  membranous,  and  the  solid  or 
glandular  the  first,  consisting  of  the  stomach;  duodenum,  jejunum, 
and  ileum ; ccecum,  ascending,  transverse,  and  descending  colons,  with 
its  sigmoid  flexure ; and  the  rectum ; the  second  comprising  the  liver, 
spleen,  pancreas,  and  kidneys.  W e will  commence  our  description 

with  the 

Stomach.— This  hollow  viscus,  truly  a dilatation  of  the  oesophagus 
is  m the  human  subject  a flattened  cone,  with  the  larger  extremity 
directed  towards  the  left  side,  and  the  smaller  towards  the  rio-ht 
where  it  becomes  continuous  at  the  pylorus  with  the  duodenum  ° It 
occupies  nearly  the  entire  of  the  epigastric,  and  left  hypochondriac 
regions,  and  presents,  for  the  purposes  of  description,  an  anterior  and 
a posterior  surface ; a superior,  and  an  inferior  margin ; a right  and 
a left  extremity ; a cardiac,  and  a pyloric  orifice.  The  anterior  sur- 
face, looks  forwards  and  upwards,  and  is  in  relation  with  the  dia 
phragm,  abdominal  walls,  and  left  lobe  of  the  liver,  which  overlaps  it 
to  a very  variable  extent;  while  the  posterior,  directed  downwards 
and  backwards,  coiresponds  to  the  sac  of  the  omentum,  and  ascending 
layer  of  the  transverse  mesocolon,  which  separates  it  from  the  inferior 
transverse  portion  of  the  duodemim,  pancreas,  crura  of  the  diaphragm 
psoae  muscles,  aorta,  and  several  of  its  branches.  The  superior  edU’ 
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turned  upwards  and  backwards,  is  short  and  concave,  except  towards 
its  pyloric  extremity,  where  it  is  slightly  convex;  it  corresponds  to 
the  lesser  omentum,  and  the  coronary  and  pyloric  arteries,  which  are 
contained  within  its  folds ; while  the  inferior,  directed  downwards 
and  forwards,  is  much  longer  than  the  superior,  and  convex  except  at 
its  smaller  extremity,  where  a slight  concavity  exists,  corresponding 
to  the  convexity  on  its  upper  edge ; it  is  in  contact  with  the  great 
omentum,  and  the  arch  of  the  epiploic  arteries.  The  left  extremity, 
rounded  and  capacious,  and  forming  a large  part  of  the  entire  organ, 
corresponds  to  the  spleen,  diaphragm,  and  cartilages  of  the  four  or 
five  inferior  ribs;  while  the  pyloric,  small  and  constricted  becomes 
continuous  directly  with  the  duodenum,  the  point  where  this  union 
takes  place  being  variable,  generally  occupying  a position  between 
the  horizontal  fissure  of  the  liver  and  the  gall  bladder ; but  t e 
line  of  demarcation  between  the  two,  is  always  better  marked  and 
defined  by  a dense  ring,— the  pylorus,  which  smksin  and  cootr^ts  I 
■the*  orifice  of  communication  between  them.  A little  to  the  left  d I 
of  the  pylorus,  there  is  a partial  dilatation  on  the  stomach  particu- 
larly  perceptible  on  its  inferior  margin,  which  has  received  the  name  j 
of  the  antrum.  The  relations  of  the  pylorus,  m the  position  it  nor- 
mally occupies,  areas  follow  -.-Anteriorly,  the  abc i™1  ™1]  ’ 
teriorly,  the  pancreas ; above,  the  liver  ; and  below,  the  inflection  in- 
wards of  the  peritoneum  to  form  the  sac  of  the  omentum.  The  oeso- 
phageal orifice  of  the  stomach,  is  situated  at  the  left  extremity  of  , 
the  lesser  curvature,  on  a plane  superior  and  posterior  to  its  pylonc , 
it  has  the  left  lobe  of  the  liver  in  front  of  it,  and  partially  embracing 
it  while  the  lobulus  Spigelii  is  thrust  in  behind  it. 

Exclusive  of  the  pressure  of  the  surrounding  parts  and  ds  vessels, 
which  in  some  degree  serve  as  vital  ligaments,  the  stomac  is  m‘  I 
tabled  l position^  its  direct  connexion  with  the  .f 

duodenum ; by  the  lesser  omentum,  which  binds  it  to  the^_ 
the  splenic,  which  unites  it  to  the  spleen,  and  y 0f 
turn  which  connects  it  to  the  transverse  colon ; a distinct  proc 

peritoneum  is  also  reflected  on  it  from  tire  M 

fold)  around  the  esophagus,  which  serves  to  attach  it  d J 

^SSrT-Th^stom'imh  has  four  coats,-  serous,  muscular  fibrous, 

r 

whkWils  to  inllose  it,  and  is 

tiou.  on  both  surfaces,  but  loosely  r^tcfin  eswt, 

where  a triangular  interval  is  a v <i) 8 > £ 0j  ^ well  as 

to  allow  the  stomach  to  expand  under  th. 3 effect of  food  aj 
'to  accommodate  the  vessels  which  are  destined  for  its  supp  J 
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Muscular  Coat. — Between  this  and  the  serous  coat,  a thin  layer 
of  areolar  tissue  is  observed,  but  so  irregular  in  its  character  that  it 
scarcely  deserves  the  name  of  a separate  tunic.  The  muscular  fibres 
are  arranged  in  three  sets, — longitudinal,  circular,  and  oblique ; of 
these,  the  first  or  longitudinal  are  directly  continuous  with  those 
of  the  oesophagus,  as  they  pass  vertically  downwards  from  that  tube, 
and  expand  over  the  anterior  and  posterior  surfaces  of  the  stomach  ; 
but  still  they  are  loose  and  scattered,  except  at  its  upper  margin, 
where  they  form  a well-marked  band,  extending  as  far  as  the  pylo- 
rus, into  which  the  deeper  fibres  sink  and  there  terminate,  while  the 
more  superficial  can  be  traced  for  some  distance  on  the  duodenum. 

The  Circular  Fibres,  form  a series  of  distinct  rings  extending 
from  the  oesophagus  to  the  pylorus.  Near  the  gullet,  and  over  the 
great  extremity  of  the  stomach,  they  are  few  in  number,  with  broad 
intervals  existing  between  them ; but  as  we  approach  the  pyloric 
end,  they  become  better  marked  and  more  closely  packed  together, 


particularly  at  the  junction  of  the  right  with  the  middle  third,  wMci^e. 


they  form  a remarkable  constriction,  described  by  Sir  Everard  TT  , 
and  said  to  be  the  analogue  of  the  bilocular  stomach  in  the  horse. 
They  occasionally  cross  each  other  very  obliquely,  and  do  not  always 
constitute  complete  circles ; while  at  the  pylorus  they  are  very  dense 
and  strong,  and  form  the  constriction,  which  is  there  visible. 

Oblique  Fibres,  are  found  only  on  the  great  extremity  ; they  cross' 
each  other  very  obliquely,  and  may  be  traced  from  the  oesophageal 
orifice  to  the  lower  part  of  the  great  cul  de  sac. 

The  Muscular  Fibres  of  the  stomach  are  pale,  and  sometimes 
remarkably  indistinct.  They  belong  to  the  involuntary  class,  but  a 
few  striated  are  always  visible  amongst  them.  " 

Fibrous  Coat.  The  existence  of  this  tunic  was  first  pointed  out 
by  Bichat.  It  may  be  exposed  by  dissecting  off  the  muscular  fibres 
when  it  will  be  observed,  presenting  a white  glistening  appearance, 
sufficiently  strong  to  preserve  the  shape  and  general  appearance  of 
the  organ,  which  may  be  proved  by  the  following  simple  experiment  • 
when  the  outer  coats  are  removed  as  far  as  the  fibrous  layer,  and  a 
small  perforation  made  in  the  latter,  on  forcibly  inflating  the  stomach 
the  mucous  membrane  will  be  found  to  protrude  ; and  again  if  the 
organ  is  inverted,  and  the  mucous  membrane  dissected  oft',  a similar 
result  will  follow  with  respect  to  the  muscular  layers,  when  inflation 
has  been  earned  to  a sufficient  extent.  The  fibrous  coat  is  reticular 
in  its  arrangement,  and  is  closely  adherent  to  the  muscular. 

Mucous  Coat.— This  can  only  be  examined  properly  in  a recent 

gentteVr^  lch  sho^ld  be  everted,  and  the  mucus  washed  off  by  a 
gentle  stream  of  water.  It  is  smooth  and  soft  to  the  touch  nf  ... 

pale  pink  colour,  not  of  an  uniform  hue,  but  alternately  represent- 
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ing  lighter  and  darker  shades,  marked  by  a series  of  sinuous  folds, 
generally  longitudinal,  but  sometimes  intersected  by  others,  taking 
an  oblique  direction  (rugae),  with  intervening  furrows,— those  folds 
being  more  numerous  and  better  developed  near  the  pyloiic  orifice 
and  its  inferior  border,  for  the  purpose  of  permitting  rapid  disten- 
tion, in  which  state  they  become  nearly  obliterated.  At  the  oesopha- 
geal orifice  it  forms  small,  loose,  pendulous  processes,  divergent  like 
the  rays  of  a star,  which  may  likewise  be  effaced  by  the  dilatation  of  j 
that  tube,  and  these  are  said  to  be  typical  of  the  valve  found  at  this 
position  in  the  horse.  At  the  pyloric  opening,  it  is  loosely  folded 
around  the  muscular  ring,  presenting  a rounded  constricted  orifice, 

partially  impeding  the  transit  of  the  chyme  from  the  stomach  into  ■ 

the  duodenum,  and  equally  preventing  its  regurgitation  from  the 
latter  into  the  former.  It  is  very  slightly  connected  to  the  subjacent  | 
fibrous  tunic  by  fine  areolar  tissue,  and  is  much  denser  and  stronger  t 
towards  its  oesophageal  than  towards  its  pyloric  extremity,  while  it  is  . 
covered  in  its  entire  extent  by  a thin  layer  of  columnar  epithelium. 
But' although  the  surface,  on  a cursory  examination,  appears  to  be 
smooth  and  uniform,  it  is  not  really  so,  as  it  is  studded  with  nu- 
merous elevations,  each  presenting  a small  pit  or  depression  m j 
bottom  of  which  are  apparent  the  orifices  of  several  small  tubes 
which,  if  traced  by  a vertical  section,  are  found  to  termiua  e ly 
coecal  extremity  in  the  submucous  tissue  ; these  are  the  follicles  for 
the  secretion  of  the  gastric  fluid,  so  essential  to  the  process  of  cliymi 
fication,  the  principal  constituents  of  which  are- muriatic  acetic, 
and  lactic  acid,  but  the  first  preponderates  greatly  in  quality 
of  muriates  of  lime,  potash,  and  soda,  with  a peculiar  product  termed 
pepsin,  and  a large  proportion  of  water.  The  walls  o ^je  ^veo 
depressions,  in  which  those  tubes  are  placed,  are  thickly  stiuh 
with  follicles  similar  to  those  of  Lieberkuliu  in  the  small  intestine* 
which  dip  into  the  mucous  membrane  nearly  as  far  as  the  submuco 
U thy  are  lined  internally,  by  an  aggregation  of  conoulal  epn 
Sal’ cells!  so  closely  packed  together,  as  only  to  leave  at  their  free 
extremity  a very  minute  orifice  for  the  escape  of  the  mucous  Morton , 
while  the  intervals  between  the  several  follicles,  are  filled  uj  • 
vtcular  network,  which  extends  to  the  surface  of  the  stomach,  but. 

is  still  covered  by  a layer  of  epithelium. 

wla  respect  l the  action  of  the  several  planes  of  mnscula  «t» 

of  the  stomach,  the 

“rtSltSuh.  fact,  that  the  food  during  chymitication  performs 
tt  rotatory  movement  from  left  to  right  along  the  great  cum  ™ 
the  e?.mih,  and  again  from  right  to  Irft .along ; I*  1 
therefore  assumed,  that  the  longitudinal  fibres  of  its  upper  and 
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borders,  by  being  alternately  in  a state  of  relaxation  and  contraction, 
would  have  a tendency  to  impart  this  motion  to  the  alimentary  mass ; 
while  the  oblique,  situated  at  its' great  extremity,  would  as  naturally, 
by  their  tension,  expel  it  from  the  large  cul  de  sac  of  the  organ  ; 
the  function  of  the  circular  fibres,  is  evidently,  to  propel  such  por- 
tions as  are  properly  chymified,  through  the  pyloric  orifice  into  the 
duodenum. 

The  arteries  which  supply  the  stomach  are — the  coronary  from  the 
cceliac  axis,  and  the  superior  pyloric  from  the  hepatic,  inosculating 
between  the  layers  of  the  l'esser  omentum  on  its  concave  border  ; and 
the  two  epiploic,  the  one  a branch  of  the  gastro-duodenalis,  the  other 
of  the  splenic,  anastomosing  on  its  inferior  edge  between  the  folds  of 
the  great  omentum,  with  some  large  twigs  from  the  latter, — the  vasa 
brevia  being  confined  especially  to  its  great  extremity.  It  receives  its 
nervous  supply  both  from  the  cerebro-spinal,  and  ganglionic  system ; 
the  vagi,  and  numerous  branches  from  the  solar  plexus,  being  freely 
distributed  to  it. 

Before  concluding  our  remarks  on  the  stomach,  it  may  be  neces- 
saiy  to  observe,  that  we  are  by  no  means  to  judge  of  the  distance 
between  the  oesophageal  and  pyloric  orifices,  by  the  general  trans- 
verse breadth  of  the  organ,  for  the  two  openings  are  in  fact,  compa- 
ratively  close  to  each  other,  merely  separated  by  the  short  concave 
border,  which  very  nearly  approximates  in  length  in  all  individuals. 
The  oesophageal  opening  is  directed  nearly  vertically  upwards,  and 
ies  on  a plane  superior  and  posterior  to  the  pyloric,  which  looks  up- 
wards, backwards,  and  towards  the  right  side. 

The  stomach  is  merely  a dilated  appendage  of  the  alimentary  canal, 
and  as  such  is  comparatively  small  in  the  foetus.  At  that  period  of 
life,  it  is  also  remarkable  for  its  vertical  direction,— a position  in  a 
great  measure  depending  on  the  very  large  size  of  the  left  lobe  of  the 
ivei,  as  well  as  on  the  nature  of  the  food  which  it  employs  for  nutri- 
tion not  demanding  the  same  elaborate  process  of  chymification,  as  the 
more  solid  constituents  which  form  the  basis  of  support  in  the  adult ; 
and  hence  the  transverse  width  is  not  required  to  retain  it  for  a cer- 
• m eugth  of  time  within  its  cavity,  nor  is  extreme  size  essential  for 
e same  reason.  The  stomach  of  the  female,  is  smaller  than  that  of 
te  male,  and  more  liable  to  abnormal  displacement,  owing  to  causes 
connected  with  dress,  habits,  &c. 

• , L)oodenum)  13  a direct  continuation  of  the  stomach,  commencing  at 
e pylorus,  opposite  the  horizontal  fissure  of  the  liver,  from  which 
i akes  a curved  direction,  to  terminate  at  the  second  lumbar  verte- 
na  by  uniting  with  the  jejunum,  the  point  of  junction  between  them 
marked  out  by  the  attachment  of  the  mesentery  to  the  latter, 
y the  passage  of  the  superior  mesenteric  artery,  which  crosses 
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between  them  nearly  at  a right  angle.  The  name — duodenum — has 
been  derived  from  its  supposed  length,  which  is  said  to  be  equal  to 
twelve  fingers,  laid  side  by  side,  or  nine  inches.  Curved  in  its  general 
outline,  with  the  convexity  directed  towards  the  right  side,  it  forms 
about  three-fourths  of  an  irregular  circle,  and  has  been  divided  into 
three  portions — two  transverse,  a superior,  and  an  inferior ; connected 
by  the  third  which  is  vertical.  Of  these,  the  superior  transverse,  is 
the  shortest,  being  not  more  than  two  inches  in  length  ; it  passes  ob- 
liquely from  the  pylorus,  upwards,  backwards,  and  towards  the  right 
side,  terminating  at  the  liver,  which  it  slightly  grooves  a little  ex- 
ternal to  the  gall  bladder.  At  this  point,  the  vertical  commences  its 
course,  running  almost  perpendicularly  downwards,  until  it  arrives 
opposite  the  third  lumbar  vertebra ; its  length  is  scarcely  three 
inches.  The  inferior  transverse,  extends  from  the  termination  of  the 
vertical,  upwards,  forwards,  and  towards  the  left  side,  crossing  the 
spinal  column  opposite  the  second  lumbar,  where  the  jejunum  com- 
mences ; it  is  about  four  inches  in  extent.  If  we  now  proceed  to 
examine  the  relations  of  each  separately,  we  will  find  them  to  be 
very  complicated.  The  superior  transverse  portion,  rests  upon  the 
right  crus  of  the  diaphragm,  and  psoas  muscle,  the  portal  and  caval 
veins,  gastro-duodenalis  and  hepatic  arteries,  ductus  communis  cho- 
ledochus,  and  sympathetic  nerve  ; above,  it  has  the  right  lobe  of  the 
liver,  foramen  of  Winslow,  and  gall  bladder,  with  the  exudation 
from  which  it  is  always  partially  stained  ; in  front,  the  hepatic 
flexure  of  colon  and  gastro-colic  omentum  ; and  below,  the  upper  edge 
of  the  pancreas,  and  gastro-duodenal  artery  dividing  into  gastro- 
epiploica  dextra,  and  pancreatico-duodenalis.  The  vertical  portion 
rests  in  its  descent  on  the  kidney,  and  on  the  vena  cava,  which  is  ra- 
ther internal  to  it ; in  front  of  it,  is  the  ascending  portion  of  the  colon, 
but  lying  rather  external  to  it ; internal  to  it,  is  the  pancreas,  but 
separated  from  it  by  its  own,  as  well  as  the  common  bile  duct,  and 
pancreatico-duodenalis  artery ; and  external  to  it,  the  abdominal  walL 
Inferior  transverse, has  behind  it,  the  quadratus  lumborum,  psoas,  and 
right  crus  of  the  diaphragm,  ureter,  veua  cava,  sympathetic  nerve, 
and  aorta,  from  which  it  is  separated  by  the  left  renal  vein ; anterior 
to  it  is  the  splitting  of  the  transverse  mesocolon,  stomach,  and  supe- 
perior  mesenteric  artery  ; above  it,  tlje  pancreas ; and  below  it,  tne 

attachment  of  the  root  of  the  mesentery. 

From  the  tortuosity  of  this  portion  of  the  gut,  it  necessarily  fol- 
lows that  it  must  partially  occupy  several  regions  of  the  abdommal 
cavity,  and  we  accordingly  find  it  in  the  epigastric,  right  hypo- 
chondriac, lumbar,  and  umbilical.  The  degree  of  motion  which  it 
enjoys  in  each  of  these  is  very  unequal,  but  to  this  we  sha  again 

. advert. 
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The  remainder  of  the  small  intestine  has  been  known  by  the  names 
of  jejunum,  and  ileum, — an  arbitrary  distinction  at  the  best,  as  no 
real  line  of  demarcation  exists  between  them,  it  being  absolutely 
impossible  to  determine  the  termination  of  the  one,  or  the  commence- 
ment of  the  other.  To  follow  however,  the  received  rule,  we  may 
state  that  the  upper  two-fifths  has  been  called  the  jejunum,  from  the 
empty  condition  in  which  it  is  usually  found;  while  the  remaining 
portion  has  been  termed  the  ileum,  from  the  numerous  well-marked 
convolutions  which  it  forms.  As  the  whole  however,  gradually 
diminishes  in  size  from  its  commencement  to  near  its  termination, 
its  extremes,  of  course,  must  naturally  present  very  obvious  dif- 
ferences ; but  about  three  inches  before  it  reaches  the  right  iliac  fossa, 
where  it  joins  the  coecum,  it  again  expands,  and  has  a flattened  ap- 
pearance. The  arrangement,  which  nature  has  employed  in  order  to 
accommodate  the  great  extent  of  the  intestinal  tube,  to  the  circum- 
scribed cavity  in  which  it  is  contained,  is  strikingly  beautiful.  Dis- 
posed in  coils,  each  constituting  nearly  a complete  circle,  the  con- 
vexity of  which  is  directed  downwards  and  forwards,  it  is  embraced 
by  the  serous  membrane,  which  springing  from  the  root  of  the  mesen- 
i tery , passes  downwards  in  front  of  each,  to  return  again  behind  it,  to 
be  attached  to  the  same  point ; and  thus  a series  of  folds  is  formed, 
lying  upon  and  beside  each  other,  but  still  floating  so  loosely,  and 
so  freely  lubricated  by  the  exudation  of  their  investing  membrane 
as  not  to  interfere,  in  the  slightest  degree,  with  the  motions  so  re- 
quisite for  the  functions  which  they  are  destined  to  perform.  Their 
convolutions  may  be  said  to  occupy,  more  or  less  partially,  all  the  re- 
gions of  the  abdomen,  with  the  exception  of  the  three  superior  ; but 
•they  are  found  m greater  abundance,  on  the  left  than  on  the  right 
si  e,  owing  to  the  position  of  the  liver,  whilst  they  extend  like- 
wise into  the  pelvic  cavity. 

The  small  intestine,  consisting  of  the  three  parts  enumerated,  pos- 
esses,  like  the  stomach,  four  distinct  coats,— a serous,  muscular 
nbrous  and  mucous.  ’ 

Serous  is  disposed  in  a very  peculiar  manner  on  the  duodenum, 
st  several  Potions,  in  the  same  degree.  Like  the 

receivpa  ™ UC 1 ^ 18  coutmuous>  the  superior  transverse  portion 
j.1.1  i ' 1 3 enveloPe  from  the  lesser  omentum,  which  covers  it  com- 
are lpff  GXCept  at  ltS  suPerior  and  inferior  margins,  where  intervals 
turalh-  ’.ln  aame  maaner  as  on  that  viscus.  This  arrangement  na- 
a char T9  ^ ^ Partlcular  Part,  a great  amount  of  mobility, 
Wh!Ch  18  de“  in  the  other  two  portions,  which 
: r leM  firml?  m tKd1'  position,  the  inferior  by  the 

iig  layer  tIPT,?'  mc“000,lon’  "><■  ““  vertical  by  its  ascend- 

y ■ the  two  latter  are,  therefore,  only  covered  on  their  an- 
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terior  surface,  and  partially  on  their  sides.  The  remainder  of  the 
small  intestine,  the  jejunum  and  ileum,  receives  however,  a more 
complete  investment  from  the  peritonaeum,  as  with  the  exception  of 
the  slight  interval  on  its  superior  posterior  border  opposite  the  at- 
tachment of  the  mesentery  left  patulous,  for  the  entrance  of  the 
arteries,  and  emergence  of  the  lacteals,  the  covering  is  perfect,  and 
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also  very  adherent. 

Muscular  Fibres  consist  of  two  distinct  layers,  a longituc  1 
and  a circular ; the  former,  being  the  most  superficial,  and  prolonged 
immediately  from  the  stomach  to  the  duodenum,  and  so  in  succes- 
sion  to  the  jejunum  and  ileum.  In  the  first,  they  are  pale,  indistinct, 
and  widely  scattered ; but  in  the  two  remaining  portions,  they  become 
much  better  marked,  and  more  closely  approximated  to  each  ot  er. 
They  do  not  however,  consist  of  continuous  fibres,  running  "i  "u 
interruption  from  one  extremity  to  the  other,  but  of  several  rag- 
ments  of  varying  length,  which  appear  to  overlap  and  mdigrtate 
with  each  other.  The  circular  fibres,  which  lie  immediately  beneath 
the  longitudinal,  are  of  a denser  and  stronger  character;  they  ap- 
pear to  form  perfect  rings  around  the  gut,  not  always  » 

occasionally  crossing  each  other  at  a very  oblique  angle  ^nd  their 
general  appearance  is  strikingly  uniform  in  the  whole  course  of  the 

"“fIIrou^Coat,  is  precisely  similar  to  the  same  structure  in  the 
stomach,  being  pale  and  thin,  but  remarkably  strong 

Mucous  MEMBRANE.-The  pendulous  ring  which  this  formsat  t 
pylorus  has  been  already  described,  and  from  this 
compete  lining  for  the  small  intestine,  as  far  as  its  junction  with 
Z t urn  In  order  to  observe  the  various  modifications  which  it 
SuUt.  in  its  lengthened  course,  it  will  be  nec^ryto 

is  generally  nnifnr.n  in 

velvet-like  appearance,  ot  a 1I<1  e P ’ crradual  change  en- 

its  vertical,  and  mferior  transv else  «.  n i^  > secretion  im- 

sues,  both  in  its  colour  and  general  surface , the  bhary  secre^  ^ 

parting  to  it  a yellowish-brown  shade,  while con- 
numerous  ridges,  taking  a transverse  ^^^^ponding 
niventes,  separated  from  each  other  by  a Jient  in 

furrows,  or  depressions.  of  the  owning 

the  lower  parts,  more  especially  intlieneie  for  which  is 

of  the  ductus  communis  eholedochus  tl  .p  ^ internal  sur- 
visible  a little  above  the  inferior  angle,  on  the  posterior 
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face  of  the  gut,  marked  out  by  a papilla  which  becomes  very  appa- 
rent under  water.  The  valvulae  conniventes,  always  most  prominent 
on  the  anterior  wall  of  the  gut,  rarely  form  perfect  circles,  but 
more  generally  large  segments,  embracing  about  three-fourths  of  the 
cylinder,  with  their  extremities  bifurcating,  and  either  indigitating 
with  each  other,  or  becoming  insensibly  lost  on  the  adjacent  surfaces! 
Nor  are  they  peculiar  to  the  duodenum  only,  for  they  are  found  also 
in  the  jejunum,  and  ileum,  although  they  gradually  diminish  both  in 
size  and  number  as  we  descend,  forming  little  more  than  linear  ele- 
vations in  the  last  named  portion.  On  dissection,  they  are  seen  to 
be  folds  of  fine  areolar  tissue,  supported  on  the  fibrous  framework 
of  the  giit,  and  covered  by  the  mucous  membrane.  According  to 
the  opinion  of  some  anatomists,  they  are  said  to  be  of  use  in  favour- 
ing the  rapid  distention  of  the  gut,  but  this  theory  cannot  be  correct, 
as  the  utmost  dilatation  which  can  be  employed  without  rupturing 
the  intestine,  will  never  perfectly  obliterate  them  ; besides,  their 
irection,  which  is  transverse,  is  a strong  argument  against  such  a 
supposition.  It  would  therefore,  appear  mope  probable  that  their 
object  is  to  retard  the  food  in  its  passage,  and  by  delaying  its  too 
rapid  transit,  to  subject  it  to  the  prolonged  action  of  the  absorbents 
a more  extended  surface  for  which,  is  admirably  obtained  by  this 
beautiful  arrangement.  The  mucous  membrane  in  the  upper  part  of 
the  small  intestine,  is  much  thicker  and  more  vascular,  than  in  its 
lower ; but  m its  whole  course,  it  is  only  loosely  connected  to  the 
subjacent  fibrous  tunic,  by  fine  areolar  tissue. 

Glands -In  the  superior  transverse,  as  well  as  in  the  upper  part 
of  the  vertical  portion  of  the  duodenum,  a series  of  granular  bodies 
may  be  observed,  about  the  size  of  a small  grain  of  shot,  flattened 
of  a pinkish  grey  colour,  and  situated  in  the  submucous  tissue,  being 
very  numerous  at  first,  and  closely  impacted  together,  but  becoming 
more  scattered  as  they  descend.  They  were  first  described  by 

SrjSL ' KVe  Sm°tbe™  caUed  after  ■“>"*  of  that  anato- 
w tl  S T,hey  ‘WOT  to  be  identical  in  structure 

With  the  salivary  glands,  and  pour  their  secretion  on  the  mucous 
membrane,  each  by  a single  duct ; but  with  respect  to  the  nature  of 
he  fluid  which  they  elaborate,  or  its  uses  in  the  animal  mcon  my 
nothing  is  as  yet  distinctly  known.  y ’ 

Solitary  Glands,  are  found  not  only  in  the  small,  but  likewise 
• ie  ^'8e  intestine,  and  they  appear  to  increase  in  number  accord- 
g as  they  descend  through  the  alimentary  tube.  They  may  be 
regarded  as  closed  saccules,  being  about  the  size  of  a milS  seed 
, . , 1U  out’ oval  m shape,  white  in  colour;  and  discharging  xvi 

Z°S’  * ft*.  iot-Aed 

‘1  a Jl3I,utel  P°“*.  »<"»«»*  they  have  any  distinct  orifice 
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opening  on  the  gut ; but  the  highest  authorities  assert  that  they  have 
not,  and  entertain  the  opinion,  that  the  foramina  or  depression* 
visible  occasionally  on  their  surfaces,  and  around  their  margins 
(crypts  of  Lieberkuhn),  are  ccecal,  and  do  not  communicate  with  the 
cavity  of  the  vesicle.  It  is  therefore  supposed,  that  the  fluid,  having 
accumulated  to  a certain  amount,  presses  on  the  anterior  wilmij 
fissure  results,  through  which  it  escapes,  when  the  breach  is  a 
repaired  for  the  production  of  a fresh  secretion,  the  nature  of  which 
is  not  clearly  understood,  but  is  conceived  to  be  an  elimination  from 
the  blood  of  something  noxious  ahd  deleterious  which  nature 
anxious  to  remove  from  the  system  by  this  process  (Carpenter) 
Aggregate  Glands,  also,  known  as  the  glands  of  eyer,  w 
the  first  anatomist  who  described  them  accurately,  *re  f°™d 
masses  of  variable  size,  and  of  an  oval  shape  on  the  anterior o 
vex  wall  of  the  intestine.  They  are  seldom,  if  ever,  to  be  observed 
in  the  duodenum  ; while  they  are  thinly  scattered  m the  JePn  ’ 
•uid  are  numerous  in  the  ileum,  the  last  patch  being  found  on  the  lleo-  • 
coil  valve.  They  are  evidently  nothing  more,  than  an  ; 

of  Brunner  become  muqh  more  apparent,  in  eonseguen 

‘XnmSh  Lieberkuhn,  are  found  throngho^  fte  whoUea^ 
of  the  intestinal  canal,  and  consist  of  . se  nes  of 

from  which  is  poured  out  the  succus  Lie- 

preserving the  propermoistureo  in“olu’tion  0f  the  mucous  niem- 
berkuhn,  depressions  formed  by  j io(j8  of  inflani- 

brane,  accomplish  apparently  a similar  objec.  P filled  b 

motion,  the  follicles  become  very  them  muchi 

a quantity  of  white  tenacious  secretion,  which  ren 

more  easy  to  be  distinguished.  throughout  the  entire  of 

Villi,  axe  minute  processes,  distributed  tnrougno 

the  Sntary  tract ; but  are  much  has 

in  the  large  intestines,  uliere  they  are  very  feu  in  nu 
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been  stated  that  they  are  altogether  absent  in  the  superior  trans- 
verse, and  upper  part  of  the  vertical  portion  of  the  duodenum  (Car- 

■ penter).  They  are  foliaceous  in  shape,  consisting  of  an  involution  of 
mucous  membrane,  freely  supplied  by  a capillary  plexus  of  both 

■ arteries,  and  veins ; but  they  appear  to  be  totally  deficient  in  nerves, 
and  are,  generally  speaking,  about  one-fourth  of  a line  in  length.  A 

1 vertical  section  exposes  a single  duct,  or  sometimes  two  or  three, 
which  anastomose  together  ; this  becomes  dilated  as  it  approaches 
the  base  of  the  villus ; but  on  the  free  surface  of  the  gut,  no  orifice  is 
visible.  They  were  formerly  supposed  to  be  covered  in,  by  a close 
network  (Meckel),  but  according  to  more  recent  researches,  they  are 
found  to  be  clothed  with  a series  of  cells  of  the  conoidal  class,  which 
i are  endowed  with  the  property  of  selecting  and  absorbing  solely  the 
chyliferous  products,  and  which,  when  fully  distended  with  this 
fluid,  burst  discharging  their  contents  into  the  ducts  within  the 
! villus,  leaving  behind  their  nuclei,  for  the  regeneration  of  another 
•'  series  of  cells,  which  are  again  destined  to  perform  the  same  office 
J (Goodsir).  The  nutritive  portion  of  the  food,  having  by  this  means, 
l:  entered  within  the  cavity  of  the  villus,  is  transferred  from  it  to  the 
! lacteals,  a class  of  vessels  remarkable  for  the  thinness  and  trans- 
,i  parency  of  their  coats,  which  run  between  the  layers  of  the  mesen- 
tery , traversing  in  their  course  the  numerous  glands  which  are  found 
: in  this  position  ; they  anastomose  frequently,  and  gradually  diminish 
m number,  until  at  length  reduced  to  five  or  six,  they  pour  their  con- 
I tents  into  the  receptaculum  chyli,  or  dilated  extremity  of  the  tho- 
! duct,  which  is  situated  opposite  the  third  lumbar  vertebra  on 
'the  front  of  the  spine,  immediately  behind  the  abdominal  aorta, 

trom  which  the  chyle  is  ultimately  carried  into  the  general  venous 
. system. 


The  absorbent  surface  occupied  by  the  villi,  is  necessarily  much 
increased  by  the  mucous  folds,  or  valvulm  conniventes,  which  have 
een  already  described,  as  occupying  the  superior  part  of  the  small 
mtestine  principally ; and  we  accordingly  find  that  they  are  more  nu- 
merous where  these  processes  are  best  developed,  as  in  the  lower  por- 
ion  of  the  duodenum,  and  entire  of  the  jejunum  ; but  where  these 
ffin  to  diminish  in  number,  and  become  less  marked,  so  also  do  the 
i i decrease  in  the  same  ratio ; as,  towards  the  termination  of  the 
eura,  where  they  are  thinly  scattered  over  the  surface  of  the  gmt. 
f.®‘aVe  already  alluded  to  the  manner  in  which  the  small  intestine 
tin!™  g.Ually’ from  the  P-ylorus> t0  witldn  about  two  inches  of  its 
^7,77  WlTre  -1  T Ul  SlIghtly  expaiK,s’  tiU  it  caches  the 
Cr  1*  Tt that  P°rtl0n  °f  the  Sut’  at  au  ^te  angle. 
Proper Iv  b.  7 f U?  Um0U  tak6S  place  is  Peculiar,  and  can  only 

It  Perly  be  understood  by  examining  the  dry  preparation.  On  the 
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posterior  and  internal  part  of  the  ccecum,  just  at  its  junction  with 
the  colon,  is  an  elliptical  aperture,  more  concave  on  its  inferior  than 
on  its  superior  border ; long  from  behind,  downwards  and f™ rds 
the  two  lips  which  compose  it,  meeting  anteriorly  and  posteriorly  at 
a very  acute  angle.  The  ileum,  on  reaching  this  aperture,  is  uni 
to  it  by  the  peritonaeum,  which  is  tensely  reflected  from  one  to  the 
other  and  also  by  its  longitudinal  muscular  fibres  which  are  ar- 
ranged in  a similar  manner  ; but  its  circular  fibres,  basement  mem- 
brane, and  mucous  lining,  appear  to  be  thrust  into  the  aperture,  to 
form  two  remarkable  valves,  the  ileo-colic,  and  'leo-cfficid  wh  h j t 
prominently  out,  within  the  cavity  of  the  ccecum.  That  this  is  lea  y 
the  mode  of  their  formation,  may  be  proved  by  the  simple  expermi 
of  dissecting  away  the  connecting  media, -the  serous  membrane  and 
longitudinal  fibres, -when,  by  pulling  on  the  ileum,  the  valves  wi| 
become  effaced.  In  their  natural  condition,  th^e  valves  are  of 
crescentic  shape,  being  attached  by  their  convex  borders  to  the  edge 
ZrleS^rtarerwhile  their  free  borders  ere  C^PP-- 
mated  to  eaeb  other,  admitting  however, 

as  to  allow  an  uninterrupted  passage,  or  , t]„ 

to  pass  between  them.  The  position  of  these  valves,  is  not  exactly 
similar  • as  the  ileo-colic,  stands  out  at  nearly  a right  angle,  fiom 
S o the  gut  (the  horizontal) ; while  the  ileo-ececal  is  more  obi.,™, 
bending  upwards,  and  towards  the  right  sale  (the  vertmd) , ^fr» 

S U Srontws  S tissue  (retinacula,  pass  off,  covered .* 

course  by  the  mucous  membrane  and  are  gradually  lost  ou^e  C 
cumference  of  the  ccecum  -,  but  they  do  not  W- ^ nmte,  the 

terior  being  evidently  the  “"^e  il  the  small  t 

stituents  can  undoubtedly  re  ur  . It  J th.  ,l13,e„tioii  of 

g&s  zzt&szx  *•  •**  “ te"d“CI 

the  more  striking  '‘'““'“'“H.t'  thc  tint  is  much  larger  in  calibre, 
of  the  jejunum,  and  ileum,  lh  ■ solitary  glands,  and 

possesses  more  aggregate 
of  a darker  co.our,  fmm  thegm- 

and  the  rectum ; those  several  portions  of  the  gut  no 
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liar  direction  which  they  pursue,  being  found  in  the  following  re- 
gions:— Commencing  in  the  right  iliac  fossa  by  a dilated  pouch, 
the  caecum , it  passes  upwards  through  the  right  lumbar  region,  till 
it  reaches  the  liver  ( ascending  colon ) ; from  this  point  it  stretches 
across  the  umbilical  region,  forming  a variable  curve,  the  convexity 
of  which  is  directed  downwards  and  forwards,  as  far  as  the  spleen 
(transverse  colon ) ; from  this  it  again  descends  through  the  left 
lumbar,  as  far  as  the  left  iliac  fossa  (descending  colon),  where  it  be- 
comes very  tortuous,  until  it  reaches  the  sacro-iliac  synchondrosis 
(sigmoid  flexure) ; in  the  remainder  of  its  course  it  is  found  in 
the  pelvis,  and  known  by  the  name  of  rectum.  It  may  be  here  gen- 
erally stated,  that  the  large  intestine  gradually  diminishes  in  size 
from  the  coecum  to  the  sigmoid  flexure,  but  again  gradually  increases 
in  circumference  from  that  flexure  to  the  lower  part  of  the  rectum ; 
the  whole  somewhat  resembling  two  hollow  cones,  with  the  apices 
united  in  the  left  iliac  region. 


C cecum,  or  Caput  Coli,  is  of  a triangular  shape,  with  the  base 
above,  continuous  with  the  ascending  colon,  which  it  joins  at  an 
obtuse  angle,  salient  towards  the  right  side ; and  the  apex  below, 
presenting  not  a pointed,  but  a rounded  extremity.  It  is  of  vari- 
able length,  but  always  limited  by  a section  carried  horizontally 
across,  immediately  above  the  part  perforated  by  the  termina- 
tion of  the  ileum ; and  as  it  lies  in  position,  it  occupies  the  right 
iliac  fossa,  resting  upon  the  iliac  fascia,  and  connected  to  it  by  a 
quantity  of  loose  areolar  tissue  ; in  front  it  corresponds  to  the  ab- 
dominal wall,  from  which  it  is  usually  separated  by  some  coils  of 
the  small  intestines ; externally,  it  is  in  relation  with  the  wall  of  the 
iliac  fossa,  internally  with  the  ileum ; and  interiorly,  with  the  vermi- 
form appendix. 

Processus  V ermiformis. — A narrow,  wormlike  appendage,  spriu g- 
ing  from  the  posterior  and  internal  part  of  the  coecum  ; is  very  ir- 
regular in  length,  ranging  from  one  to  six  inches  ; and  is  equally  so 
m its  position,  being  sometimes  found  in  the  iliac  fossa,  sometimes 
in  the  pelvic  cavity,  and  sometimes  coiled  up  behind  the  coecum  it- 
self. In  calibre,  it  is  about  as  large  as  a goose-quill ; and  at  its  point 
of  junction  with  the  gut  internally,  a loose  valve  is  thrown  across, 
but  it  does  not  appear  to  be  sufficient  to  prevent  the  entrance  of 
fecal  matter,  which  is  often  found  within  it,  or  the  ingress  of  certain 
foreign  bodies,  the  dangerous  effects  of  which  are  now  unfortunately 
too  well  understood.  The  peritonaeum,  which  is  inflected  around  it 
is  sometimes  extremely  long  aud  falciform,  conferring  on  it  a decree 
of  mobility,  which  is  occasionally  very  extensive  ; but  with  respect 
to  its  use  in  the  human  subject,  nothing  definite  is  known. 

Ascending  Colon,  reaches  from  the  coecum  as  far  as  the  inferior 
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surface  of  the  liver,  which  it  slightly  grooves,  and  is  comparatively 
straight.  In  its  course  upwards,  it  rests  on  the  quadratus  lumborum 
and  right  kidney,  but  is  separated  from  them  by  a quantity  of  loose 
areolar  tissue  ; anteriorly  and  externally,  it  corresponds  to  the  ab- 
dominal parietes,  from  which  it  is  generally  separated  by  a few  told* 
of  the  small  intestine ; also  directly  in  front,  but  above,  to  the  right 
lobe  of  the  liver ; while  internal,  but  on  a plane  posterior  to  it,  is  the 
psoas  muscle,  and  the  vertical  portion  of  the  duodenum. 

Transverse  Colon,  extends  from  the  liver,  where  it  passes  from 
the  ascending,  nearly  at  a right  angle,  as  far  as  the  spleen  ; there 
uniting  with  the  descending,  at  an  acute  angle.  It  is  not  exactly  | 
horizontal,  but  forms  a curve,  the  convexity  of  which  ^ directed 
downwards  and  forwards,  and  it  is  found  in  both  hypochondria* 
regions,  as  well  as  partially  in  the  epigastric,  and  the  umbilical.  Its 
relations  are:-in  front,  the  abdominal  parietes ; behind  the  roo 
of  the  mesentery,  and  transverse  mesocolon  ; above,  the  li  e , „ 
bladder,  inferior  border  of  stomach,  and  spleen ; and  below,  the  small 

111  Descending  Colon,  stretches  from  the  spleen,  where  it -passes  from 
the  transverse  at  an  acute  angle,  as  far  down  as  the  left  ihae  f^ 
occupying  that,  as  well  as  the  left  hypochondriac  and  lumbar  regions. 
It  differs  from  the  ascending,  in  being  more  deeply  situated  ^nd  P 
sents  a slight  concavity,  which  is  directed  forwards.  In  its  course 
downwards,  it  is  supported  by  the  left  kidney,  and  d-dratu  1 umbo-  - 
rum  • and  has  in  front  of  it,  the  small  intestines,  which  are  also  folded 
m external  to  it;  while  on  its  inside,  it  is  in  relation  with  the  psoaa  - 
sLoid  Flexure,  is  that  portion  of  the  gut  lying  between  ^ 
descending  colon  above,  and  the  rectum  below  ; but  it  is  difhcu 

era*  xtr*  ££ 

been  divided  into  three  parts  : the  first,  extending  fiorn  its  g 
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the  third  piece  of  the  sacrum/ and  passing  obliquely  downwards, 
backwards,  and  towards  the  right  side  ; the  second,  from  the  last 
named  point  to  the  tip  of  the  coccyx,  its  course  being  downwards, 
forwards,  and  slightly  to  the  left  side  ; and  the  third,  which  is  the 
shortest,  from  the  tip  of  the  coccyx  to  the  verge  of  the  anus,  its 
direction  being  downwards  and  backwards.  There  is  a marked  dis- 
similarity in  the  calibre  of  these  three  portions  ; the  first  being  con- 
stricted, particularly  at  its  commencement ; the  second  gradually  in- 
creasing in  size,  and  forming  at  its  junction  with  the  third  a large 
dilatation  ; while  the  third  becomes  gradually  constricted,  as  it  ap- 
proaches the  anus,  where  it  is  embraced  by  the  sphincters. 

Relations. — Posteriorly,  it  corresponds  to  the  ilio-sacral  symphysis, 
pyriformis  muscle,  sacral  plexus,  middle  sacral  artery,  sympathetic 
ganglia,  coccyx,  ano-coccygeal  ligament,  and  posterior  fibres  of 
levatores  ani ; anteriorly,  to  the  cul  de  sac  of  peritonaeum,  which  is 
usually  filled  with  the  convolutions  of  the  small  intestines,  base  of 
the  bladder,  vesiculae  seminales,  and  vasa  deferentia,  prostate  gland, 
which  is  intimately  connected  to  it,  and  recto-bulbar  space  ; laterally 
to-the  ureters,  a mass  of  loose  areolar  tissue,  and  insertion  of  the  levar 
tores  ani,  which  separate  it  from  the  ischio-rectal  fossae,  at  each  side. 

The  large  intestine,  like  the  small,  has  four  coats,— a serous, 
muscular,  fibrous,  and  mucous ; these,  we  will  now  proceed  to  ex- 
amine, in  succession. 

Serous  Coat,  is  very  variously  arranged,  on  the  several  portions 
of  the  large  intestine ; and  may  also  differ  materially,  in  the  mode  in 
which  it  is  disposed,  in  different  individuals.  Generally  speaking,  it 
is  so  placed  over  the  coecum,  ascending  and  descending  colons,  as  to 
cover  them  anteriorly  and  laterally,  while  it  is  deficient  posteriorly, 
fine,  loose,  areolar  tissue  being  sustituted  for  it.  Exceptions,  however,' 
occur  to  this  rule,  particularly  in  the  case  of  the  ccecum,  which  may 
occasionally  be  connected  to  the  iliac  fossa  by  a species  of  mesentery, 
of  variable  extent,  bestowing  on  it  a degree  of  mobility,  which  is  not 
generally  the  characteristic  of  this  portion  of  the  gut.  The  trans- 
verse colon,  on  the  contrary,  may  be  said  to  be  almost  completely 
surrounded  by  the  peritoneal  investment,  which  is  derived  from  the 
reflected  layers  of  the  great  omentum,  splitting  to  receive  it,  and  hence 
the  facility  with  which  it  is  enabled  to  change  its  position.  The  fold 
which  connects  the  sigmoid  flexure  to  the  left  iliac  fossa,  is  generally 
very  loose  and  long,  and  consequently  embraces  it  almost  completely. 
The  rectum  receives  a perfect  tube  from  it,  only  on  its  superior 
third;  on  its  middle,  only  a partial  covering  in  front,  and  laterally  • 
whde  on  its  inferior,  it  is  altogether  deficient.  The  serous  membrane 
likewise  contains  within  its  layers,  and  binds  to  the  large  intestines 
a senes  of  fatty  processes  (appendices  epiploicse),  which  are  generally 
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found  on  its  anterior,  and  internal  walls  ; those  processes  are  of 
variable  size,  being  sometimes  exceedingly  small,  or  again  so  large 
as  nearly  to  form  a covering  for  the  entire  calibre  of  the  gut.  Their 
precise  use  is  not  however  known,  although  they  have  been  usually 
described  as  reservoirs  of  nutrition,  a theory  which  certainly,  is  not 
borne  out  by  fact,  for  we  have  repeatedly  observed  them  of  a more 
than  ordinary  size,  in  cases  where  emaciation  had  proceeded  to  very 
great  extent.  In  the  infant,  they  are  always  absent. 

Muscular  Coat,  consists  of  two  planes,  a longitudinal,  and  a 
circular  ; the  former  can  be  traced  from  the  apex  of  the  vermiform 
appendix  to  its  base,  where  the  fibres  are  very  numerous ; as  they  pass 
up  on  the  ccecum,  they  converge  towards  three  distinct  points,  so  as 
to  form  three  bands,  extending  along  the  gut,  generally  as  far  ;is 
the  upper  third  of  the  descending  colon,  but  occasionally  to  the  com- 
mencement of  the  sigmoid  flexure,  where  they  are  reduced  m num- 
ber to  two,  those  on  the  posterior  surface  gradually  converging,  and 
at  last  uniting  with  each  other  ; on  the  inferior  part  of  the  sig- 
moid flexure,  they  are  scattered  to  a greater  or  lesser  degree,  and  for 
the  whole  extent  of  the  rectum,  surround  it  completely,  appearing 
at  last  to  be  blended  with  the  fibres  of  the  levatores  ani.  Of  the  three 
bands  which  are  found  on  the  ascending  colon,  one  is  anterior,  strong, 
dense  and  of  a glistening  whiteness  ; one  posterior,  and  external ; 
and  one  posterior,  and  internal;  the  two  latter,  being  weaker,  and 
badly  marked.  On  the  transverse  colon,  the  position  of  these  bands  I 
chanced,  that  which  was  anterior  becomes  inferior,  that 


The  Circular  Fibres,  expose 
citudinal,  form  as  on  the  small  i 
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the  gut  as  far  as  the  sigmoid  flexure,  where  they  become  much  thicker 
and  more  closely  united  together.  Their  density  continues  to  in- 
crease on  the  rectum,  till  we  approach  the  verge  of  the  anus,  around 
which  they  constitute  a dense  fasciculus  of  about  an  inch  in  depth 
(internal  sphincter),  which  completely  encircles  it.  The  colour  is 
likewise  more  vivid,  and  the  voluntary,  and  involuntary,  class  of 
fibres  are  completely  intermingled  in  this  last  situation. 

Fibrous  Coat,  is  of  the  same  character,  as  that  already  described  on 
the  small  intestine. 

Mucous  Coat,  is  much  paler  than  that  of  the  small  intestine,  and 
more  loosely  attached  to  the  fibrous  tissue  beneath.  Properly  speak - 
ing,  it  has  no  valves,  if  we  except  the  ilio-colic  and  ilio-ccecal  already 
described.  Its  folds  are  few,  and  always  indistinct  and  imperfect ; 
for  the  large  saccules,  which  are  visible  on  laying  open  the  gut,  are 
equally  formed  by  the  fibrous  and  muscular  coats.  The  existence  of 
the  villi  has  also  been  denied,  but  there  are  thickly  studded  follicles, 
nearly  analogous  to  those  of  the  stomach.  Solitary  glands,  or  struc- 
tures very  similar  to  them  in  appearance,  may  be  also  observed ; and 
a vertical  section,  shows  that  they  are  of  a flask- like  shape,  with  the 
broad  extremity  resting  on  the  basement  membrane,  and  the  nar- 
rower portion  corresponding  to  che  free  surface  ; they  appear,  how- 
ever, to  be  open-mouthed,  without  the  covering  which  they  have  in  the 
small  intestines,  and  are  thickly  covered  with  epithelium  (columnar), 
which  sinks  into  the  cavity  of  the  small  depressions,  lining  them 
throughout ; their  use  is  evidently,  for  the  purpose  of  insuring  the 
mucous  secretion,  with  which  this  portion  of  the  gut  is  so  abundantly 
supplied. 

In  the  Rectum,  the  mucous  membrane  is  particularly  thick  and 
smooth,  and  but  loosely  attached  to  the  subjacent  tissues ; it  is 
also  very  vascular,  deriving  its  supply  of  blood,  from  several  and 
different  sources.  Some  remarkable  folds  are  also  visible  on  it  first 
accurately  described  by  Dr.  Houston— generally  three,  but  sometimes 
four  in  number,  and  are  arranged  in  the  following  manner The  first 
i®  on  t^ie  right  side,  just  at  its  commencement,  opposite  the  right 
sacro-iliac  synchondrosis  ; the  second,  on  the  left,  opposite  the  third 
bone  of  the  sacrum  ; the  third,  anteriorly,  corresponding  to  the  base 
of  “e  blad<ler;  while  the  fourth,  when  it  does  exist,  is  found  poste- 
riorly, between  the  third  and  the  verge  of  the  anus.  In  order  to  obtain 
a good  view  of  those  folds,  the  rectum  should  be  cleared  out  and 
while  still  m situ,  filled  with  spirits  of  wine,  which  will  have  the 
ettect  of  hardening  its  tissues,  and  thus  affording  an  opportunity  of 
making  a longitudinal  section  of  the  gut,  by  which  means  those 
uicous  elevations  will  be  rendered  apparent.  According  to  the 
views  of  Dr.  Houston,  those  folds  may  be  considered  as  a species  of 
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shelves,  which,  by  affording  support  to  the  f fecal  matter  in  the  intes- 
tine, may  relieve  the  sphincter  of  a considerable  part  of  the  superin- 
cumbent weight ; they  may  likewise  perhaps,  be  of  use  in  allowing 
the  ascent  and  descent  of  the  gut,  in  accordance  with  the  contrac- 
tion and  relaxation  of  the  levatores  ani.  The  lateral  dilatationof  the 
rectum,  has  also  been  provided  for,by  a series  of  vertical  folds,  not  al- 
ways very  distinct,  extending  from  its  commencement  to  its  termina- 
tion. The  mucous  membrane  terminates  two  or  three  lines  within  the 
anal  orifice,  by  becoming  continuous  with  the  skin,  their  point  of 
union  being  indicated  by  a faint  wavy  line,  which  may  be  easily  dis- 
tinguished by  dilating  the  part,  so  as  to  efface  the  radiating  integu- 
mentary folds,  which  encircle  the  outlet.  In  this  position,  it  is  highly 
vascular ; sometimes  thrown  into  plica;,  studded  with  crypts  or  glands, 
and  supported  by  a dense  layer  of  erectile  tissue;  while  the  adjoin- 
ing integument,  in  the  male  subject,  is  implanted  with  some  scattered 
hairs,  but  this  peculiarity  is  rarely  observed  in  the  female. 


The  arterial  and  nervous  organization  of  the  stomach  having  already 
been  briefly  alluded  to,  we  will  now  proceed  to  state  the  sources  from 
which  a similar  supply  is  imparted  to  the  small  and  large  intestines, 
reserving,  however,  a more  detailed  explanation  of  their  course  and 
individual  relations,  till  a future  period.  The  duodenum,  receives  its 
greatest  amount  of  blood  from  the  pancreatico-duodenalis ; the  jeju- 
num and  ileum,  from  the  numerous  branches  of  the  superior  mesen- 
teric which  with  the  inferior  mesenteric,  also  supplies  the  large  intes- 
tine down  to  the  termination  of  the  sigmoid  flexure ; while  the  rectum, 
is  supplied  by  the  superior  luemorrhoidal  a branch  of  the  inferior 
mesenteric,  the  middle  hmmorrhoidal  from  the  internal  iliac  and  an 
inferior  hmmorrhoidal  from  the  internal  pudic.  The  effite  blood  is 
carried  back  by  corresponding  venous  trunks,  which  ultimately  urn 
to  form  the  porta,  the  destination  of  which  is  the  liver.  The  uenou 
supply  is  derived  from  the  great  solar  plexus,  an  offset  of  Unsym- 
pathetic, which  sends  its  numerous  filaments  to  the  entire  of  the 
hollow  tube,  the  rectum  likewise  receiving  additional  twigs  rou 

^Development.— The  alimentary  canal  is  developed  from  the  umbi- 
lical vesicle  or  yelk  sac,  and  is  at  first  a continuous  tube,  narrow  and 
nearly  straight,  closed  at  both  extremities  till  about  the  end  of  the 
second  month,  when  the  mouth  and  anus  are  found  to  make  th 
amiearance.  Shortly  afterwards,  a small  dilatation  marks  out 
position  of  the  future  stomach,  and  the  tube  gi-adually 
curvatures  which  are  to  continue  as  the  pemiment  d^mctive^ 
racters  of  the  large  and  small  intestine.  Properly  speaking,  a cmc 
can^scarcely  be  said  to  exist  in  the  foetus,  or  in  very  early  infancy, 
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but  it  appears  to  be  formed  by  the  weight  of  the  faecal  matter  lodged 
in  this  dependent  portion  of  the  gut.  The  appendix  vermiformis, 
of  variable  length,  but  always  persistent,  remains  to  mark  out  the 
original  point  of  communication  between  the  alimentary  canal  and  the 
umbilical  vesicle,  a fact  that  was  formerly  doubted,  but  is  now  placed 
beyond  dispute,  by  the  investigations  of  recent  observers. 


LIVER. 

Having  now  concluded  our  remarks  on  the  hollow  viscera,  we  will 
next  proceed  to  examine  the  solid,  commencing  with  the  liver,  as  being 
the  most  important  in  the  animal  ceconomy.  It  is  the  largest  of  all 
the  glandular  bodies ; remarkable  not  only  for  its  size,  but  likewise 
for  its  firmness,  peculiar  construction,  and  mode  of  secretion.  When 
normally  situated,  it  occupies  the  right  hypochondriac,  and  epigastric 
regions ; but  sometimes,  it  may  extend  into  the  left  hypochondriac,  or 
into  the  right  lumbar,  or  umbilical ; and  in  forced  inspiration,  there 
can  be  no  doubt  but  it  descends  more  or  less  into  the  two  latter,  under 
all  circumstances.  In  its  general  outline,  it  resembles  an  oblique  sec- 
tion of  an  ovoid  figure  cut  longitudinally,  being  longer  in  its  trans- 
verse than  antero-posterior  diameter-the  former  measuring  from  ten 
to  twelve  inches,  the  latter  from  six  to  eight ; and  it  presents  for  de- 
scription, a superior,  and  inferior  surface ; an  anterior,  and  posterior 
margin;  and  a right,  and  left  extremity.  The  superior  surface,  smooth 
and  very  convex,  but  more  particularly  so  on  its  right  side,  presents 
a slight  sulcus  to  the  left  of  the  median  line,  corresponding  to  the  fal- 
ciform ligament,  and  lies  in  contact  with  the  diaphragm,  to  the  conca- 
vity of  which  it  is  accurately  adapted  ; while  its  inferior,  concave 
but  irregular,  is  marked  by  a deeper  sulcus  running  from  before  back 
wards,  containing  the  obliterated  umbilical  vein,  and  ductus  venosus 
and  separating  it  into  its  right  and  left  lobes  ; this  sulcus,  known 
a-s  the  horizontal,  or  longitudinal,  or  umbilical  fissure,  is  sometimes 
budged  over  by  a thm  layer  of  hepatic  structure  (pons  hepatis) 
which  partially  obliterates  it,  leaving  however,  a notch  still  appa- 
rent at  its  anterior  margin,  which  marks  out  its  ordinary  position 
lhis  surface  corresponds  to  the  gall-bladder,  angle  of  duodenum  and 
colon  suprarenal  capsule,  and  right  kidney,  gastro-hepatic  omentum 
with  the  parts  between  its  layers,  hepatic  artery,  which  embraces  its 

stomach11  Th  ^ ^ f°rameU.of  Winslow>  and  anterior  surface  of 
stomach  The  posterior  margin,  is  exceedingly  thick,  and  marked 

7 ° dePressions,  the  larger  lying  between  the  left  and  right  lobes 

deep  and  broad,  corresponding  to  the  vertebral  column  aorta  and 
rura  of  the  diaphragm ; while  the  smaller,  more  to  the  right  side  is 
occupied  by  the  ascending  cava ; the  whole  of  this  edge  Second 
to  the  diaphragm.  The  anterior  margin,  extremely  thin, 


476 


THE  LIVER. 


two  notches — one  already  alluded  to,  for  the  insertion  of  the  ligamen- 
tum  teres,  and  the  other  for  the  base  of  the  gall-bladder ; it  is  in 
relation  with  the  cartilages  of  the  ribs,  in  its  quiescent  state  ; but  in 
motions  of  respiration,  usually  descends  below  them,  for  about  half  an 
inch.  The  right  extremity,  very  thick,  corresponds  to  the  five  or  six 
lower  ribs,  and  the  indigitations  of  the  transversalis  with  the  dia- 
phragm ; while  the  left,  thin  and  sharp,  is  in  contact  with  the  great 
extremity  of  the  stomach,  but  sometimes  extends  so  far  to  the  left 
side,  as  to  touch  the  spleen. 

The  liver  is  retained  in  position,  by  five  ligaments,  four  of  which 
are  mei’ely  folds  of  the  peritonseum,  viz.,  the  falciform,  coronary,  and 
two  lateral,  while  the  fifth  is  the  obliterated  remnant  of  the  umbilical 
vein,  known  as  the  round  Ligament,  or  Ligamentum  Teres. 

Ligamentum  Teres,  takes  its  origin  from  the  fibrous  tissue-of  the 
umbilical  orifice,  to  which  it  is  firmly  adherent,  and  passing  upwards, 
and  to  the  right  side,  is  inserted  into  the  notch  at  the  thin  maigin 
of  the  liver.  Its  use  appears  to  be,  not  so  much  to  suspend  the 
liver,  as  to  keep  it  closely  fixed  to  the  abdominal  wall ; and  thus  to 
relieve  the  stomach  from  that  pressure,  to  which  it  would  be  other- 
wise necessarily  subjected.  . 

Falciform  Ligament,  a'  double  fold  of  peritonseum,  carried  down 
from  the  abdominal  wall  to  the  upper  surface  of  the  liver,  over  which 
it  is  afterwards  reflected ; is  triangular  in  shape,  and  accordingly  pre- 
sents two  margins — an  anterior  superior,  and  a posterior  infeiicr, 
with  a base,  and  an  apex.  The  anterior  superior  margin,  is  convex,  and 
attached  to  the  right  side  of  the  linea  alba,  and  inferior  surface  of  the 
diaphragm  ; while  the  posterior  inferior,  is  concave,  and  corresponds 
to  the  upper  surface  of  the  liver,  with  the  serous  investiture  of  which 
it  becomes  blended.  The  base  is  free,  looks  downwards  and  back- 
wards, and  contains  within  its  folds  the  umbilical  vein ; while  the 
apex,  pointing  upwards  and  backwards,  bifurcates  into  two  processes 

to  form  the  Coronary  ligament.  . 

Coronary,  similar  in  figure  to  the  flukes  of  an  anchor,  .attached 
above  to  the  diaphragm,  and  below  to  the  liver,  can  be  traced  out  on 
either  side,  to  become  continuous  with  the  Lateral  (or  Triangular), 

11°TheLateral,  are  situated  at  the  posterior  edge  of  the  fiver ; the 
left  Ivin-  immediately  in  front  of  the  oesophagus,  pneumogastn 
ner^and  superior  coronary  artery;  while  the  righ 
sition  external  to  the  groove  for  the  vena  cava.  In  addition  to 
ligaments,  the  vessels,  and  duct,  with  the  pressure  of  the  adjacen 
viscera  assist  materially  in  keeping  the  liver  m situ. 

to  be  presumed  that  the  student  has  already  exam.nedth 
arteries,  grc«  veins,  and  duet,  in  this  region ; and  havmg  done  so,  he 
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may  now  proceed  to  remove  the  liver,  by  dividing  its  connexions  to 
the  walls  of  the  abdomen,  as  well  as  the  vessels  in  relation  with  it, 
taking  care  however,  to  leave  sufficient  length  of  the  vessels,  to  enable 
him  to  observe  their  ultimate  course  and  destination.  He  may  now 
also  clean  away  the  loose  areolar  tissue,  and  peritonaeum  from  the  fis- 
sures, and  proceed  to  examine  more  accurately,  and  more  in  detail, 
the  several  peculiarities  of  this  organ. 

We  have  already  stated  that  the  liver  on  its  upper  surface  is  con- 
vex, and  marked  by  a slight  antero-posterior  groove,  corresponding 
to  the  falciform  ligament,  which  divides  it  into  its  two  lobes,  the 
right  being  at  least  three  or  four  times  larger  than  the  left,  while  its 
inferior,  much  more  irregular,  presents  a deep  antero-posterior  sulcus, 
which,  as  has  been  previously  stated,  is  sometimes  converted  into  a 
complete  canal  by  a process  of  the  liver  which  is  thrown  across  it, 
containing  anteriorly  the  obliterated  umbilical  vein,  and  posteriorly 
the  ductus  venosus.  Passing  off  at  a right  angle  from  this  sulcus,  hori- 
zontal, or  longitudinal  fissure,  and  extending  for  about  an  inch  and 
a half  on  the  right  lobe,  is  another  groove,  broad  and  deep,  limited 
externally  by  the  groove  for  the  gall-bladder,  and  situated  a little 
e iud  the  middle  of  the  liver ; this  is  the  transverse  fissure,  which 
must  be  regarded  as  of  great  importance  ; for  through  it,  the  vessels, 
duct  and  nerves,  enter  and  emerge.  At  its  right  extremity,  the  sulcus 
tor  the  gall-bladder  commences  ; it  passes  downwards  and  forwards 
generally  as  far  as  the  free  margin  of  the  liver,  and  corresponds  in 
shape  to  the  figure  of  the  contained  viscus.  On  the  posterior  thick 
margin,  is  observed  the  fissure  for  the  vena  cava  ascendens : it  is 
placed  on  the  inner  side  of  the  right  lobe,  infringing  partially  on  its 
inferior  surface, -it,  as  well  as  that  for  the  gall-bladder,  being  occa- 
sionally converted  into  a complete  canal,  by  a portion  of  the  liver 
emg  continued  over  them.  Thus  we  may  observe  that  the  liver 
presents  on  its  lower  aspect,  five  fissures,  which  may  be  recapitulated 
as  that  for  the  gall-bladder,  that  for  the  umbilical  vein,  that  for  the 
ductus  venosus,  that  for  the  vena  cava ; and  the  transverse,  for  the 
hepatic  artery,  duct,  nervous  plexus,  portal  vein,  absorbents,  and 
capsule  of  Glisson  With  respect  to  the  depressions,  they  are  found 
| be  exactly  similar  in  number,  and  may  be  enumerated  as  the  su- 
perficial excavation,  on  the  under  surface  of  the  left  lobe,  correspond- 
tebr!?  ie  aC  ! 5 the  deep  notch  posteriorly,  embracing  the  ver- 

pos  eHm  l’  aT  CTa  °f  diaphr?lSm  5 the  depression  on  the 
posterior  and  external  part  of  the  right  lobe,  for  the  kidney  and 

praremU  capsules  ; and  the  two  in  front  of  the  transverse  figure 

ays  superficial ; the  most  anterior  and  external,  for  the  ancle  of 

ZZl  a“d  *•  P0StW  - ft.  aiarp  £&£ 
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The  liver  has  been  primarily  divided  into  two  great  lobes,  the  right, 
and  left this  division  being  formed  on  its  upper  surface  by  the  falci- 
form ligament,  and  on  its  under  by  the  longitudinal  fissure ; but  the 
former,  or  right  lobe,  has  been  again  subdivided  into  three  others, 
— the  lobulus  quadratus,  lobulus  Spigelii,  and  lobulus  caudatus, 
while  some  anatomists  admit  even  a fourth, — the  lobulus  dexter. 
The  positive  distinctions,  however,  between  these  several  lobules  are 
not  always  uniformly  marked,  and  in  many  instances  they  must  be 
considered  as  purely  arbitrary.  The  right  lobe  may  be  said  to  form 
the  greatest  bulk  of  the  entire  organ,  and  in  its  superficial  outline  is 
quadrilateral,  its  left  margin  being  rather  shorter  than  the  right, 
the  latter  being  also  much  thicker  in  vertical  depth.  The  left  lobe, 
on  the  contrary,  is  comparatively  thin  in  its  whole  extent,  and  very 
irregular  in  shape  and  size,  being  sometimes  oval,  sometimes  trian- 
gular, and  sometimes  marked  with  a narrow  tongue,  thin  and  over- 
lapping the  spleen ; generally  speaking,  it  is  one-third  or  one-fourth 
the  size  of  the  right ; but  we  have  had  opportunities  of  witnessing 
instances  where  it  had  no  existence  at  all,  and  where  the  umbilical 
vein  ran  along  the  left  edge  of  the  one  solitary  lobe. . 

Lobulus  Quadratus.— Quadrilateral  in  shape,  with  its  greatest 
length  antero-posteriorly , is  bounded  in  front,  by  the  free  anterior 
edge  of  the  liver ; posteriorly,  by  the  transverse  fissure,  and  the  parts 
entering  into  it;  to  the  left  side,  by  the  horizontal  fissure  and  the 
umbilical  vein;  and  to  the  right,  by  the  gall-bladder,  and  the  sulcus 
in  which  it  is  contained.  It  is  sometimes,  only  a mere  oblong  slip. 

Lobulus  Spigelii,  so  called  from  the  anatomist  who  first  de- 
scribed it,  is  a tongue-shaped  elevation,  dependent  from  the  mid 
surface,  and  posterior  part  of  the  liver;  bounded  m front,  by  the 
transverse  fissure ; behind,  by  the  thick  edge ; to  the  ngh t aide, , J# 
the  fissure  for  the  vena  cava ; and  to  the  left,  by  the  ductus  venosua 
But  when  in  position,  its  boundaries  are  the  following  :-to  the : ngM 
side,  vena  cava;  to  the  left,  aorta;  behind,  venae  cav* hepat«* , 
in  front,  vena  porta;  and  interiorly,  hepatic  artery  which  se  arate 
it  from  the  pancreas.  This  lobule,  known  to  the  older 
the  posterior  portal  eminence,  while  the  lobulus 
termed  the  anterior,  is  attached  to  the  liver  by  two  dmtmct  roote, 
a posterior,  which  winds  round  the  vena  cava,  genemliy  convert‘d 
the  fissure  in  which  it  is  contained,  into  a c »n,pl ^ 
anterior,  which  is  now  generally  known  as  erelv 

Lobulus  Caudatus,  always  very  indistinctly  marked,  * 

that  portion  of  the  liver  circumscribed  between  the  depress 
the  kidney  behind,  and  those  of  the  colon  and  duodenmnm 
while  the  lobulus  dexter  is  that  portion  constituting  the  tfi  P° 
terior  angle  lying  behind  the  renal  fossa. 
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The  liver  is  invested  by  two  tunics,  an  external  serous ; and  an  in- 
ternal, which  may  be  considered  as  its  proper  capsule,  fibro-areolar. 
j The  first  is  derived  from  the  peritonaeum,  which  with  slight  excep- 
i;  tions,  forms  nearly  an  entire  investment  for  it;  covering  it  com- 
pletely, with  the  exception  of  its  posterior  border,  the  grooves  for 
j the  gall-bladder,  and  the  great  fissures  over  which  it  is  inflected,  and 
the  small  spaces  intervening  between  the  ligaments.  The  extensive 
i sheet  of  serous  membrane  with  which  it  is  clothed,  has  naturally  a 
[■  tendency  to  facilitate  those  motions,  to  which  the  organ  is  subjected 
in  the  alternating  movements  of  inspiration  and  expiration,  each  of 
i which  it  must  necessarily  follow,  from  its  close  attachment  to  the 
i;  diaphragm. 

The  proper  fibrous  capsule,  was  first  described  by  Glisson,  who 
L conceived  it  to  be  muscular;  it  is  best  observed  on  those  parts  of  the 
j liver  where  the  serous  coat  is  deficient,  and  here  it  will  be  found  to  be 
::  thin,  but  strong,  and  difficult  to  be  detached  for  any  extent  from  the 
hepatic  structure,  owing  to  processes  which  are  very  freely  sent  into 
r it  at  all  points,  especially  at  the  transverse  fissure,  where  it  forms  com- 
| plete  tubules  or  sheaths  (vaginal)  around  the  several  vessels  and  ducts 
| 35  they  enter  this  depression ; and  is  ultimately  expended  in  consti- 
Ifi  tuting  investing  capsules  (lobular)  for  the  small  lobules  of  which  the 

! organ  is  composed,  being  here  remarkably  thin,  but  vascular,  owing 
to  the  numerous  filaments  of  the  hepatic  artery  which  ramify  in  its 
So  substance.  To  form  a proper  idea  of  those  lobules,  they  should  be 
n examined  in  the  boiled  liver  of  a pig,  where  they  are  large  enough 
fJ  to  be  detected  with  the  naked  eye  ; they  always  present  a different 
& aspect  according  as  they  are  cut  in  the  vertical  or  transverse  di- 
sk rection;  ip  the  former,  being  leaf-shaped,  the  margin  not  present- 
ing however,  an  uniform  appearance;  while  in  the  latter,  they  are 
polyhedral,  having  sometimes  four,  five,  or  six  angles.  Each  lo- 
r'  Jlde  enclosed  in  a process  of  the  capsule,  which  embraces  it  com- 
r P ete^>  except  at  its  base,  where  it  is  deficient,  and  where  it  rests 
p on  a small  vein  the  sublobular.  The  lobules  are  not  exactly  in  con- 
n .* itb  ea<dl  other,  narrow  intervals  (interlobular  fissures)  being 

Ijleft  between  their  adjacent  margins;  but  when  more  than  two  are 
! in  juxtaposition,  this  interval  is  increased  in  size  (interlobular  space). 
§A  lobule  consists  of  a series  of  granular  cells,  interspersed  with 
I 68  fr°m  the  Portal>  and  hepatic  veins,  hepatic  artery,  and  ac- 
cording to  some,  the  hepatic  ducts,  all  of  which  must  now  be  seve- 
f ™ly  examined. 


B unw^t  f ^RTvRT'7A  large  braUeh  of  the  c celiac  axis,  which  passes 
l toTv.  , r!°  i6  h7er’ between  the  layers  of  the  lesser  omentum,  lyum 
£ aboJt  6ft  9,de  of  the  duct  and  P01’tal  vein;  and  at  the  distance  of 
■ oout  an  inch,  or  perhaps  a little  more,  from  the  transverse  fissure 
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divides  into  two  branches,  a right,  and  a left,  the  former  being  the 
larger,  as  it  usually  gives  off  a small  branch,  the  cystic,  to  the  gall- 
bladder, while  it  also  has  to  supply  the  larger  portion  of  the  liver. 
Both  branches  penetrate  the  fissure  at  its  extremities,  between  the 
duct  and  vein,  and  break  up  into  a number  of  minute  branches, 
which  pass  into  the  interlobular  spaces,  and  then  ramify  on  the  cap- 
sule, until  they  ultimately  reach  the  lobule,  which  they  are  destined 
to  supply  ; these  several  branches  are  known  by  the  name  of  the 
vaginal,  interlobular,  and  lobular  ; but  of  the  last,  only  a few  twigs 
penetrate  the  lobule,  apparently  for  its  supply,  their  effete  blood 
afterwards  mingling  with  that  of  the  porta,,  to  be  ultimately  le- 
moved  by  the  hepatic  veins.  The  function  of  the  artery,  is  of  course 
that  of  nutrition,  for  the  various  tissues  of  which  the  organ  is  com- 

' Vena  Portae,  is  a very  large  trunk,  deriving  its  blood. principally 
from  the  mesenteric,  and  splenic.  From  the  point  where  it  is  formed 
between  the  head  of  the  pancreas,  and  aorta,  it  passes  upwards  an 
to  the  right  side,  and  when  between  the  layers  of  the  lesser  omen- 
turn,  lies  on  a plain  posterior  to,  as  well  as  between  the  artery  and  l 
duct  Like  the  former,  its  primary  division  is  into  two  branches,  . 
which  again  subdivide  into  vaginal,  interlobular,  and  lobular;  the 
lobular  not  only  ramifying  on  the  lobule,  but  also  perfora  ing  1 
capsule,  and  forming,  within  it,  a close  and  complicated  venous  plexus, 
from  which  the  bile  is  derived,  by  exosmotic  transudation ; a subjee 
to  which  we  will  again  have  occasion  to  revert ; after  the  eq- 
uation of  this  secretion,  the  residual  portion  of  its  blood  is  conducted 
bv  a series  of  small  branches  to  the  centre  of  the  lobule,  where  uni 
ing  they  form  a trunk,  to  which  the  name  intralobular  has  been  ap- 
plied, and  this  ultimately  emerging  at  the  base  of  the  lobu  e, ^ op 
into  the  sublobular  vein  ; again,  the  veins  by  continuous , urn  g 
with  each  other,  and  increasing  in  size  as  they  proceed  oim  la  i, 
trunks  (venae  cav*  liepaticae),  which  at  length  pour  their  bkod  to 
three  or  four  large  orifices  into  the  vena  cava,  as  it  g^oves  d ]*» 
terior  edge  of  the  liver.  Transverse  sections  of  the  lner, 
rom  above  do™*,  will  clearly  demonstrate  the 
in  capacity  in  those  vessels,  as  their  cut  surfaces  continue  patul 

Mr  Kie7n^jres 

from  a complicated  biliary  plexus,  in  the  centre  of  the  Wtote, 
pass  out  to  the  surface,  on  which  they  again rami ^y,  tU‘e 

enter  the  interlobular  fissures,  to  anastomose  with  each  otfie 
interlobular  spaces,  until,  by  repeated  junctions,  icy  J - 
minate  in  forming  the.  right  and  left  hepatic 
from  the  portal  canals,  at  either  extremity  of  the  transvers 
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The  researches  of  succeeding  observers  have  however,  rendered  the 
existence  of  this  biliary  plexus  questionable,  and  it  is  now  more 
generally  supposed  that  they  do  not  perforate  the  lobule  at  all,  but 
terminate  in  blunted  and  caacal  expansions  in  the  interlobular  spaces, 
presenting  at  this  point  an  irregular  tuberculated  appearance,  aris- 
ing from  pressure  on  the  cells,  by  which  the  duct  is  supposed  to 
commence.  And  again,  it  has  been  thought  that  the  lobule  itself  is 
composed  of  a number  of  cells,  the  active  agents  in  the  elimination 
of  the  biliary  secretion,  and  that  these,  sometimes  nucleated  and 
sometimes  the  reverse,  are  arranged  with  a certain  degree  of  regu- 
larity, in  a species  of  linear  direction,  around  the  intralobular  vein 
and  its  formative  branches,  which  occupy  the  centre  of  the  lobule. 
It  is  at  this  point,  the  elimination  of  the  fluid  is  conceived  to  com- 
mence, and  to  be  thence  propagated  from  cell  to  cell,  which  some- 
times are  found  to  communicate  for  its  more  ready  transit,  until  it 
reaches  the  surface,  where  it  is  poured  into  the  interlobular  spaces 
by  the  bursting  of  the  cell,  to  be  absorbed  by  the  csecal  extremities 
of  the  biliary  tubes,  which  pursue  the  course  already  indicated,  and 
terminate  in  the  right  and  left  hepatic  ducts,  at  the  extremities  of 
the  transverse  fissure.  After  proceeding  downwards  for  about  an 
inch  and  a half,  these  ducts  unite  to  form  the  common  hepatic, 
which,  after  a course  of  nearly  the  same  distance,  is  joined  by  the 
cystic,  constituting  the  ductus  communis  choledochus,  which  passes 
downwards,  backwards,  and  slightly  to  the  right  side,  until  it  reaches 
the  posterior  and  internal  border  of  the  duodenum,  which  it  perfo- 
rates about  its  middle,  and  opens  on  its  internal  surface,  near  its 
lower  angle.  The  relations  of  the  right  and  left  hepatic  ducts,  from 
en  emergence  to  their  point  of  union,  present  nothing  remarkable ; 
ey  aie  concealed  by  a quantity  of  loose  areolar  tissue,  and  the 
branches  of  the  artery,  and  vena  portae,  and  but  little  difference  ap- 
pears in  their  size.  The  common  hepatic  duct,  formed  by  their  union, 
rests  on  the  vena  portae,  and  lies  between  the  layers  of  the  lesser 
omentum,  having  the  hepatic  artery  above,  and  to  its  left  side.  The 
< uctus  communis  choledochus  has  the  same  relations  above,  but  it 
soon  emerges  from  between  the  layers  of  the  gastro-hepatic  omentum 
rest  upon  the  right  crus  of  the  diaphragm,  where  it  is  covered  by 
be  superior  transverse  portion  of  the  duodenum  ; it  is  next  found 
between  its  vertical  division,  and  the  head  of  the  pancreas,  which  it 

tk!P  Jlfr00V1eS’  and  ultimately  runs  obliquely  between  the  coats  of 
be  gut  for  about  an  inch  before  it  opens  on  its  mucous  surface,  liav- 

catinv  ff,Prer°US  J°in,Cd  by  thC  paUCmitic  duct>  the  papilla  indi- 
waS  f ’ H alwayS  VGry  Percel,tible>  examined  under 
' ExPenment,  however,  will  prove  the  impossibility  of  forcing 
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fluid  from  the  gut  into  the  duct;  but  the  duodenum  may  be  very 

easily  distended  from  the  duct.  . , 

Gall-Bladder,  can  only  be  regarded  as  a diverticulum  from  the 
hepatic  duct,  and  is  the  reservoir  into  which  the  bile  is  poured 
when  not  required.  In  size  it  is  very  variable,  being  usually  as 
large  as  a small  pear,  and  very  similar  to  it  in  shape  ; its  base 
protrudes  beyond  the  free  margin  of  the  liver,  so  as  to  he  in  contact 
with  the  abdominal  wall,  below  the  cartilage  of  the  ninth  or  tenth 
rib,  and  to  the  right  side  of  the  rectus;  while  superiorly,  it  corre- 
sponds to  the  liver,  which  is  grooved  for  its  reception ; and  mfenorly, 
it  rests  on  the  superior  transverse  portion  of  the  duodenum,  and 
right  angle  of  the  colon,  which  are  generally  stained  of  a greenish 
hue  by  its  transudation.  It  terminates,  superiorly  and  posterior  y, 
in  a constricted  neck,  which  presents  a remarkable  curvature  similar 
to  the  letter  S,  the  mucous  membrane  being  thrown  into  a large 
valve  at  each  curvature,  with  their  free  margins  turned  towards 
each  other,  but  a small  interval  exists  between  them,  which  is  id- 
ways  more  or  less  dilated.  At  the  termination  of  the  neck,  the  cystic 
duct  commences  ; it  is  usually  of  very  small  calibre,  and  c°ntraa 
strikingly  in  its  size  with  that  of  the  common  bile  duct  which  is  ge 
erally  as  large  as  a goose-quill ; as  it  passes  downwards,  and  to  he 
left  side,  it  unites,  after  a course  of  about  an  inch  and  a half, 
common  bile  duct  at  a very  acute  angle,  the  mucous  membrane  agam 
forming  a well-marked  valve  at  the  point  of  junction, 
between  the  layers  of  the  lesser  omentum,  on  the  vena  porta?,  anc 
the  right  side  of  the  cystic  artery,  which  always  gives  oft  a small 

branch  for  its  supply.  , , ,,  . . 

The  structure  of  the  biliary  ducts,  and  gall-bladder,  is  Prec'  - 
milar : they  have  three  coats, -an  external  or  serous,  a midd 
areolo-fibrous,  and  an  internal  or  mucous.  The  peritoneal  tunic  * 
not  complete,  but  is  deficient  altogether  on  the  lower  portmnrftM 
common  biliary  duct;  the  upper  portion,  with  the  cystic,  o>  > “ 
rowing  a partial  investment  from  the  lesser  omentum ; the  gall-bla 
der  is  covered  generally  only  inferiorly,  the  serous  manta ^ 
binding  it  to  the  fossa  in  the  liver,  but  sometimes  it  has  been 
forming  a species  of  mesentery  for  it,  and  embracmg  it  ^ost^ 
pletely.  The  areolo-fibrous  tissue  which  constitutes  the  m 
is  strong,  but  very  lax  in  its  character;  but  in  the 
intersected  by  several  dense  cord-like  fibres,  which  Arm  ^ ^ 
ridges  on  the  mucous  membrane  internally,  their  aPP"^  ^on> 
to  preserve  the  shape  of  the  viscus,  and  counteract  over-exte  ^ 
The  mucous  lining  is  derived  from  that  of  the  duodenum  ,^t 
and  presents  numerous  follicles,  irregular  y .ar  . g tw0  flis- 

communis  choledoclius,  and  hepatic  ducts;  but  constituting  two  di 
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tiuct  vertical  rows,  in  the  smaller  tubes.  In  the  gall-bladder,  it  is 
also  follicular,  and  the  depressions  are  so  very  numerous  as  to  give 
it  the  appearance  of  an  affection  sometimes  seen  in  the  skin, — cutis 
anserina.  We  have  already  alluded  to  the  two  large  valves,  that 
are  found  in  its  neck ; in  addition  to  these,  a great  number,  but 
much  smaller  in  size,  exist  in  the  cystic  duct;  these  never  observe 
the  same  direction,  but  may  be  transverse,  vertical,  or  oblique,  some- 
times amounting  to  nearly  twenty  in  number,  and  occasionally  con- 
ferring on  the  interior  of  the  tube  a kind  of  spiral  appearance ; they 
seem  to  offer  an  equal  opposition  to  the  ingress  or  egress  of  the  bile 
into  and  from  the  gall-bladder.  In  the  common  biliary  and  hepatic 
i ducts,  there  are,  properly  speaking,  no  valves,  and  any  excrescence 
that  may  appear  on  the  mucous  membrane  is  purely  accidental.  A 
laige  fold,  however,  is  always  found  at  the  confluence  of  the  cystic 
and  hepatic  ducts,  and  this  is  prolonged  for  some  distance  into  the 
ductus  communis  choledochus  ; while  another  likewise  exists  at  the 
junction  of  the  right  and  left  hepatic,  but  this  is  always  much  more 
limited  in  extent. 

| In  order  to  account  for  the  mode,  by  which  the  bile  escapes  from 
9J  the  gall-bladder,  for  the  purpose  of  mingling  with  the  food,  at  the 
roi  moment  it  is  required,  two  theories  have  been  advanced,  the  one  me- 
at chanical,  and  the  other  physiological.  In  the  first  instance  it  has 
».  een  presumed,  that  the  distension  of  the  superior  transverse  portion 
1 i of  the  duodenum,  as  the  alimentary  mass  passes  through  it,  naturally 
M presses  the  gall-bladder  against  the  inferior  surface  of  the  liver,  and 
Ul  thus  expresses  its  contents,  which  reach  the  inferior  transverse  por- 
i tion,  precisely  at  the  same  time  as  the  food  attains  the  same  spot ; 

H 71’!6  m tbeT  second  instance,  it  has  been  argued  that  the  middle  coat 
f of  the  gall-bladder,  which  we  have  described  as  fibrous,  is  really 
f muscular  ; if  this  latter  assumption  is  correct,  it  is  easy  to  conceive, 
l that  as  both  the  &ut  and  the  gall-bladder  are  supplied  by  the  same 
" ptem  of  nerves>  the  same  exciting  influence  which  induces  the  con- 
" :faCtl°n  0f  the,  one’  wiU  as  a natural  consequence  be  propagated  to 
I thfr,°thver>  Wlth  of  course  the  production  of  a similar  effect. 

Ihe  bile  elaborated  from  the  liver,  has  been  very  fully  analysed  by 

• T;.m;  thf  riesulit  of  his  investigations  may  be  briefly  stated,  as 

■ . W,U'f  ‘ ' ^ substance,  with  a peculiar  musky  smell.  2.  Fatty  ma- 

r;  resin  * °*  °*eStenne ; °le,ic> and  margaric acids.  3.  Cholic  acid.  4.  Biliary 

* i J 1 au”n’01;  bllia1^  asparagin.  6.  Picromel.  7.  Yellow  colour- 

ng  matter.  8.  Extractive  matters,  osmazome,  ptyaline,  &c.  9.  Ca- 

■carbonate  ofUmm°US  and  muCUS-  10‘  Bicarbonate  of  soda, 

Ssnw  l of  amruoma,  acetate  of  soda;  oleate,  margarate  cholate 

BphJsptaeCf  Um7Phff  0fflP0?aSh  Td  S°da;  Chl°ride  °f  S0dium’  and 

his  fluid  performs  several  important  functions 
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in the  animal  economy;  thus,  it  decarbonizes  the  blood,  saponifies 
the  fatty  matter  of  the  chyle,  also  animalizes  it,  separates  this  bust 
product  from  the  chyme,  stimulates  the  intestines  to  throw  out  their 
peculiar  secretion,  excites  their  peristaltic  action,  and  m some  mea- 
sure deodorizes  the  excrementitious  residual  portion.  . 

The  liver  is  developed  by  a conical  protrusion  from  the  hollow  in- 
testine and  during  the  first  month  of  intra-uterine  life  is  one-half  of 
r “ig“  of  the  entire  bod, ; but  from  this  period  it  ceases  to  en- 
large  with  the  same  rapidity,  while  the  other  organs  rapidly  mcre^ 
ing,  the  disparity  is  reduced  from  one-half  to  one-eighteenth  at  the 
time  of  birth,  when  an  actual  diminution  appears  to  take  place  m 
size,  particularly  in  its  left  lobe,  supposed  to  depend  m a great  mea- 
sure on  the  obliteration  of  the  umbilical  vein,  which  depnves  it  of 
the  great  mass  of  nutrition  which  it  received  m its  foetal  cond  tio  . 

To  understand  this  clearly,  it  will  therefore  be  necessary,  to  « » 
brief  sketch  of  the  foetal  circulation,  and  the  changes  which  it  unde 

o-oes,  to  assimilate  it  to  that  of  the  adult.  ...  . • _>  i:fe 

Foetal  CiRCULATiON.-During  the  period  of  mtra-uterme  life 
when  the  respiratory  function  is  not  yet  existing  the  oxydationof 
the  blood  must  depend  upon  the  agency  of  some  other  organ  thcUithe 
lun<r  and  this  organ  is  known  to  be  the  placenta,  an  extensive  strue- 
ture  which  occupies  generally  the  upper  part  of  the  uterus,  not  ex- 
actly coeval  with  the  first  existence  of  the  embryo,  but  appearing 
be  formed  completely,  about  three  months  after  conception,  y 
gradual  wnceutotion  of  the  villosities  of  the  chonon,  at  one  pj 
° l v ,unnt  In  it  ramify  the  umbilical  arteries  of  the  foetus,  carry 
ing  at  that  period  venous  blood,  the  capillaries  in  which  ^ 
nate  being  remarkable  for  their  minute  size,  and  the  tenuity 
coats.  These  are  frequently  brought  into  contact  wi  e 
vessels,  which  at  this  period  approximate  closely  to  the > 
of  the  cavity,  and  are  equally  conspicuous  for  then appU- 
treme  calibre,  and  delicacy  of  their  tuincs.  T 1 ‘ " their 

mation  of  the  maternal  and  fmtal  vessel^ ^ action 

particular  construction,  permits  an  ex0b“  ^ one  imparting  £ 

to  proceed,  iu  this  manner  of  its 

the  vivifying  principle  to  the  other.  . of  tiie  umbilical 

impurities,  the  blood  is  token  >,,•  Sant,  which 

vein  by  which  it  is  can  led  tin  oi  & liver,  in 

H this  period  patulous,  to  the 

which  the  veil  posses  backwards,  os  far  as 1 e transve 

At  this  point  it  throws  off  three  benches to  the  MUoI*, ^ «. 

one  to  the  right ; the  latter  becoming  J ^ imperfectly 

AeW right  branch  of  the  umbiUcal  vci. 
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supplies  the  right  lobe,  by  means  of  the  terminal  branches  of  the 
porta.  Reduced  considerably  in  size  by  throwing  off  these  offsets, 
the  umbilical  vein  continues  its  course  backwards,  under  the  name 
of  the  ductus  venosus , and  unites  with  one  of  the  venee  cav®  he- 
patic®, by  which  its  contents  are  ultimately  poured  into  the  ascend- 
ing cava,  and  by  it  conveyed  into  the  right  auricle  of  the  heart.  In 
the  description  of  the  heart  itself,  it  has  been  already  explained,  that 
at  this  period  an  aperture  (_ foramen  ovale ) exists  in  the  septum  auricu- 
larurn,  and  that  this  is  provided  with  a peculiar  structure  (. Eustachian 
valve)  which  has  a tendency  to  direct  the  caval  blood  directly  from 
the  right  into  the  left  auricle,  from  which  it  passes  into  the  adjacent 
ventricle,  to  be  propelled  into  the  arch  of  the  aorta;  by  the  three 
great  branches  which  spring  from  the  upper  portion  of  that  ves- 
sel it  is  next  conveyed  to  the  head,  neck,  and  upper  extremity  ; and 
having  supplied  these  several  parts,  the  effete  blood  is  carried  back 
by  the  superior  cava  to  the  right  auricle,  not  mingling  with  that  of 
the  inferior  cava,  but  passing  directly  through  the  auriculo-ventricu- 
lar  opening  into  the  right  ventricle ; from  which  it  is  propelled  into 
the  pulmonary  artery,  a small  portion  proceeding  by  its  right  and  left 
branches  to  the  lungs,  but  the  greater  part  is  carried  by  the  ductus 
arteriosus  to  the  arch  of  the  aorta,  which  it  joins  a little  below  the 
junction  of  its  transverse  with  its  descending  portion,  and  there, 
mingling  with  the  residue  of  the  purer  stream  which  was  more  than 
sufficient  for  the  head  and  neck,  it  proceeds  downwards  through  the 
great  arterial  trunk  to  its  bifurcation  into  the  common  iliacs;  passino- 
through  these,  to  their  division  into  external  and  internal  iliacs,  a part 
proceeds  through  the  former  for  the  supply  of  the  lower  extremity, 
while  the  remainder,  the  larger  portion,  is  earned  by  the  latter,  the 
hypogastric  of  this  period,  along  the  side  of  the  bladder  up  to  the 
umbilicus,  through  which  it  emerges,  and  then,  coiling  around  the 
umbilical  vein,  reaches  the  placenta,  to  submit  its  contents  to  the 
vivifying  process  of  that  structure. 


It  will  be  observed  from  this  brief  sketch,  that  there  is  only  one 
organ  m the  foetus  that  receives  pure  blood,  and  this  indeed  onlv 
partially— the  left  lobe  of  the  liver— that  of  the  right,  being  more  or 
less  tinged  with  that  of  the  porta.  It  will  be  also  borne  in  mind  that 
at  the  point  where  the  umbilical  vein  discharges  its  contents  into 
the  cava,  that  vessel  is  more  or  less  filled  with  the  effite  blood  of 
the  lower  extremity,  and  hence  naturally  ensues  a mixed  fluid  which 
pursuing  the  course  already  indicated,  is  destined  for  the  supply  of 
he  upper  portion  0f  the  trunk  ; while  the  lower  receives  a stream 
vtlm°n  de1gefrated>  owin°  t0  its  ^mixture  with  the  returning 
,8f?“d  °f  the  former'  The  appearance  presented  by  the  hf- 
t at  birth,  serves  to  confirm  in  a great  measure  the  correctness  of 
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this  scheme  of  the  circulation,  as  there  exists  a marked  disparity  in 
the  development  of  its  upper  and  lower  parts,  shewing  the  excess  of 
nutrition  which  the  former  received,  in  comparison  with  that  of  the 
latter  ; the  enormous  size  of  the  liver,  too,  would  aid  in  strengthen- 
ing the  theory,  and  the  partially  oxydized  condition  of  the  blood  at 
this  period  of  existence,  can  be  only  compared  to  the  state  of  the  cir- 
culation as  exemplified  in  the  reptile.  But  with  the  first  inhalation 
of  the  atmospheric  air,  a change  rapidly  ensues  ; the  lungs  expand 
aud  protrude  the  elastic  walls  of  the  thorax,  at  the  same  time  forcing 
the  diaphragm  downwards,  thus  causing  a species  of  vacuum,  to 
which  the  blood,  gorging  the  right  side  of  the  heart  and  pulmonary 
trunk,  finds  a readier  access  than  pursuing  its  original  course  through 
the  ductus  arteriosus,  which  now  becomes  useless,  and  compressed 
by  the  left  bronchus,  is  gradually  converted  into  a ligamentous  cord. 
Ramifying  over  the  air-cells,  and  receiving  its  vital  properties  from 
their  contents,  it  is  again  brought  back  to  the  heart  by  the  puhnon- 
ary  veins,  which  thus  distend  the  left  auricle  with  them  blood,  at 
the  same  moment  that  the  right  is  filled  with  that  from  the  twd 
cavse  The  equable  pressure  thus  produced  on  the  valvular  opening 
of  the  fossa  ovalis,  either  causes  its  complete  occlusion,  or  at  least 
prevents  any  admixture  taking  place  between  the  two  currents  In- 
dependent existence  being  now  established,  the  ligature  constncte  he 
umbilical  vessels,  thus  severing  the  bond  of  union  that  connected 
foetus  and  parent ; while  the  portal  circulation,  assuming  its  propj 
activity,  renders  useless  the  ductus  yenosus,  which  is  at  last  oblite- 
rated completely  by  the  pressure  of  the  diaphragm  as  it  gra  u y 
descends. 


SPLEEN. 

The  Spleen  in  its  normal  condition  occupies  the  left 

with  the  cartilages  of  the  four  mferi  > the  internal  is 

toto  separated  by  tire  toby  fibres  of  taptagm 
concave,  presenting  nearly  in  the  centre  & 

as  the  hylus,  through  which  the. 

in  relation  with  the  great  extremity  of  the  suprarenal 

vaaa  brevia , gastro-splenic  onle-n  mu,  ' ^ Xhe  superior 

capsule,  and  occasionally  with  the  left  lobe  of  the  liver. 
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3 part  of  its  circumference,  corresponds  to  the  diaphragm ; the  posterior, 
( to  the  left  kidney ; the  inferior,  to  the  angle  of  the  colon ; and  the  an- 
terior, to  the  stomach.  It  is  kept  in  position  by  one  layer  of  peri- 
tonaeum from  the  diaphragm,  by  another  from  the  large  end  of  the 
stomach  (gastro-splenic  omentum),  and  by  its  own  vessels,  and  the 
pressure  of  the  adjacent  parts. 

The  spleen,  like  the  liver,  has  only  two  coats — an  external,  serous ; 
i and  an  internal,  fibrous. 

Serous  Coat,  invests  it  completely,  except  at  the  hylus,  where  it 
! is  deficient,  for  the  passage  of  the  vessels  for  its  supply,  conferring  on 
j|  it  a smooth  surface  externally,  which  permits  it  to  glide  with  facility, 
a and  accommodate  itself  to  those  changes  of  position  to  which  it  is  so 
i constantly  liable  from  the  condition  of  the  stomach,  whether  dis- 
\ tended  or  otherwise.  This  tunic  is  closely  adherent  to  the  fibrous, 

0 from  which  it  can  with  difficulty  be  detached. 

Fibrous  Coat,  is  thin  and  transparent  but  strong,  and  not  only 
°|  closely  united  to  the  peritoneal,  but  likewise  to  the  spleen  itself,  into 

1 which  it  sends  innumerable  prolongations,  which  interlace  with  each 

3 other  in  every  possible  manner,  converting  the  entire  organ  into  a 
series  of  cells,  which  appear  to  communicate  with  each  other,  only  in 
certain  proportions,  and  not  completely.  On  arriving  at  the  hylus 
it  does  not  terminate  abruptly,  but  forms  sheaths  for  the  vessels, 
d1  which  continue  to  inclose  them,  in  all  their  minute  ramifications,  to 
bi  their  ultimate  termination. 


The  spleen  must  be  considered  as  composed  of  several  lobules,  and 
this  may  be  distinctly  shown  by  injection.  The  artery  which  sup- 
plies it,  is  very  large,  and  before;  it  penetrates  into  its  substance 
usually  subdivides  into  five  or  six  branches  ; each  may  be  injected 
with  a different  coloured  fluid,  which  will  only  tinge  its  own  im- 
mediate compartment,  unless  too  great  a force  be  employed,  when 
they  may  become  blended  together  by  the  consequent  rupture.  The 
manner  in  which  the  arterial  capillaries  terminate,  is  not  clearly  un- 
derstood ; it  is  however  generally  believed,  that  they  are  tufted  or 
pencillate,  discharging  their  blood  into  the  cellworkof  the  spleen,  by 
a kind  of  exudation ; these  cells  being  filled  with  small  pulpy  masses 
the  ulterior  ramification  of  the  vein  constituting  a species  of  venous 
erectile  tissue,  which  pervades  the  entire  organ.  There  can  be  no 
question  but  the  veins  communicate  with  the  cells,  much  more  freely 
than  the  arteries— a fact  which  may  be  easily  proved  on  endeavour- 
ing to  distend  the  spleen  by  a column  of  water  of  similar  weight 
leing  introduced  by  either  vessel,  when  it  will  be  found  that  its 
maximum  pitch  of  distention  will  be  accomplished  much  more  ra- 
pidly from  the  vein  than  from  the  artery. 

Malpighian  Corpuscles.— The  existence  of  these  small  bodies  in 
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the  human  subject  has  at  one  period  been  denied,  at  another  affirmed. 
They  are  certainly  very  evident  in  the  ox,  sheep,  and  pig,  lying  m 
contact  with  the  venous  cells,  and  occasionally  appearing  to  be  con- 
nected to  the  arteries  by  short  stalk-like  processes.  They  were  looked 
on  by  Malpighi  as  of  some  importance,  by  effecting  certain  changes  in 
the  splenic  blood,  an  opinion  which  however,  requires  confirmation. 

The  spleen  is  a lymphaticowascular  gland,  and  accordingly  has  no 
special  ducts.  In  the  foetus,  it  is  visible  about  the  end  of  the  second 
month  being  then  very  small,  and  maintaining  a comparatively  dimi- 
nutive size  during  the  entire  of  intrauterine  life.  With  respect  to  its 
functions  there  is,  perhaps,  no  organ  in  the  entire  human  body  con- 
cerning which  so  many  different  theories  have  been  mooted,  to  be  as 
frequently  shown  to  be  erroneous.  Thus  it  has  been  supposed  to  be  a 
balance  for  the  liver  (Doellinger) ; a receptacle  for  the > blood  m Ahe 
distended  condition  of  the  stomach  during  digestion  (Dobson) , a reser- 
voir for  the  fluids  of  the  stomach,  which  afterwards  passed  from  it  to 
the  kidneys  by  secret  channels  (Home) ; to  confer  the  red  “louiing 
matter  on  the  corpuscles  of  the  blood  (Hewson) ; to  perform  the 
function  of  a secreting  gland  (Mayer) ; to  equalize  the  hepatic  circu- 
lation (Carpenter) ; and  a laboratory  in  which  the  ^bite  corpusc 
are  converted  into  red  (Donne).  These  are  only  a few,  put  of  the 
very  numerous  views  that  have  been  at  various  times  hazarded,  with 
respect  to  the  functions  of  this  organ ; but  they  are 
show  the  great  uncertainty  that  prevails,  with  regard  to*. 1 true  ^ 
in  the  animal  economy.  Dalton,  the  American  physiologist,  lias  le- 
tX  ToZ,  thatlts^removal  flora  .1,0  lower  eta*,  of 
always  followed  by  a ravenous  propensity  for  food,  and  a feiocit., 

orCc^Mnred  in  equalizing 

Jv  of «-  *•**. » 

receptacle  becomes  absolutely  necessary , 11  . 

Teacee,  of  blood  during  the  period  of  repo*, 

W broaolred  concerning  H, 
will  scarcely  bear  the  test  of  a rigid  scrutiny. 
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PANCREAS. 

This  viscus  is  placed  transversely  in  the  abdominal  cavity,  but  at 
the  same  time  so  obliquely,  as  to  occupy  the  left  hypochondriac,  the 
epigastric,  and  umbilical  regions.  In  colour  it  is  pinkish  grey,  and 
it  appears  to  be  divided  on  its  surface  into  a series  of  irregular  lobules, 
faintly  mapped  out  by  a number  of  wavy  lines,  while  in  figure  it  is 
flattened  and  triangular,  and  hence  its  division  into  a head,  body,  and 
tail.  The  first,  or  the  head,  which  is  thick  and  rounded,  lies  towards 
the  right  side,  in  contact  with  the  concavity  of  the  duodenum,  but  is 
separated  in  some  measure  from  it  by  its  own  duct,  the  ductus  com- 
munis choledochus,  and  pancreatico-duodenalis  artery.  The  tail,  much 
smaller,  and  tapering  to  a point,  corresponds  to  the  hollow  of  the 
spleen  ; its  posterior  surface,  concave,  rests  on  the  right  crus  of  the 
diaphragm,  the  portal  and  caval  veins,  semilunar  ganglion,  aorta, 
left  crus,  with  the  sjdenic  and  mesenteric  veins,  left  suprarenal  cap- 
sule, and  kidney ; also  partially,  on  the  superior  mesenteric  artery, 
which  tilts  forwards  its  inferior  margin ; its  anterior  surface,  con- 
vex, is  in  relation  with  the  stomach,  but  is  separated  from  it  by  the 
ascending  layer  of  the  transverse  mesocolon,  and  sac  of  the  omentum; 
its  superior  margin,  nearly  straight,  corresponds  to  the  superior  trans- 
verse portion  of  the  duodenum,  lobulus  Spigelii  of  liver,  hepatic  and 
splenic  arteries  the  latter  grooving  it  deeply — and  cceliac  axis ; and 
its  inferior,  to  the  second  transverse  portion  of  the  duodenum,  supe- 
rior mesenteric  artery,  which  emerges  from  beneath  it,  and  attach- 
ment of  root  of  mesentery  ; this  margin  is  sometimes  rendered  very 
irregular  by  a process  which  springs  from  it  near  its  head,  passes 
ow  nwards  and  to  the  left  side,  beneath  the  superior  mesenteric  artery, 
and  after  embracing  it,  again  becomes  continuous  with  the  body ; this 
has  been  called  the  lesser  pancreas. 

The  pancreas  crosses  the  spinal  column,  opposite  the  first  lumbar 
vertebra,  and  is  very  firmly  fixed  in  its  position,  by  the  cceliac  axis 
and  superior  mesenteric  arteries,  between  which  it  is  wedged ; as  well 
as  by  the  ascending  layer  of  the  transverse  mesocolon,  which  confines 
it  closely  to  the  back  part  of  the  abdominal  cavity.  In  order  to 
examine  its  duct  ( canal  of  Wirsung ),  the  anterior  surface  of  the  gland 
should  be  very  cautiously  removed,  from  one  extremity  to  the  other 
to  a depth  a little  beyond  its  middle,  the  duct,  when  reached,  being 
recognized  at  once  by  its  milk-white  colour,  which  contrasts  strik- 
mgly  with  the  general  hue  of  the  gland.  The  duct  usually  commences 
n the  turf,  by  a double  origin,  and  is  very  small  at  first,  but  gra- 

h bends'  !”Creases  111  sizf  f if  approaches  the  head  ; at  this  point,  it 

>i  bends  downwards  and  to  the  right  side,  and  opens  either  into  the 
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duodenum  directly,  or  unites  very  obliquely  with  the  ductus  com- 
munis choledochus,  immediately  before  that  duct  perforates  the  gut ; 
occasionally,  a second  duct  is  present  from  the  lesser  pancreas,  and 
this  may  either  terminate  in  the  ordinary  manner,  or  by  a separate 
opening  into  the  gut.  With  respect  to  its  coats,  they  consist  of  two; 
an  external,  which  is  very  thin,  scarcely  deserving  the  name  of 
fibrous,  and  an  internal  mucous,  derived  from  the  lining  membrane 
of  the  ductus  communis  choledochus,  but  this  is  so  very  fine  that 
it  seems  analogous  to  a serous  membrane ; its  proper  character  is, 
however,  established  by  the  existence  of  certain  mucous  follicles 
which  are  found  within  it,  as  well  as  by  the  epithelium  which  covers 
it.  The  gradually  increasing  calibre  of  Wirsung’s  canal,  from  its  com- 
mencement to  its  termination,  is  accounted  for  by  its  receiving  succe^ 
sively  the  smaller  ducts,  from  the  glandules  of  which  the  pancreas us 
composed,  all  of  which  open  into  it  separately,  and  give  it  the  appear- 
ance of  a centipede,  to  which  it  has  been  not  inaptly  compared. 

In  structure,  the  pancreas  closely  resembles  the  salivary  glands  - 
ready  fully  described,  having  like  them,  its  lobules  separate  y 
fibrous  tissue,  each  containing  its  follicles  of  secretion,  wit* l its  ac- 
companying cell  apparatus  for  the  elimination  of  its  peculiar  fluid, 
which  is  derived  from  its  proper  vessels,  the  splenic,  superior  m , 
teric  and  hepatic.  A partial  analogy  likewise  exists  m the  secre- 
tions of  the  pancreatic,  and  salivary  glands;  the  pancreatic  contains 
more  solid  ingredients,  as  albumen  and  caserne,  has  an  acid  leac  , 
and  no  sulpho-cyanate  of  potassa;  while  on  the  contrary,  t^e.9all’J 
“ssiL  L suWv-te,  as  well  - an  — 
mucus,  which  are  sparingly  found  in  the  pancreas,  ^ ^ cxtr  me  y 

difficult  to  assign  any  decided  use  to  the  * 

the  number  of  theories  respecting  to  it— thus,  it  has  been  said 
service  in  diluting  the  bile,  in  saponifying  the  fat  globules  found 
the  chvle  and  modifying  the  acidity  of  the  gastric  juice,  on  r 

iim  the  duodenum.  The  quantity  secreted  in  about  twelvehours,  r 
a large  dog,  amounted  to  about  eight  drachms  (Tiedemanu).  j 

SUPRARENAL  CAPSULES. 

Found  in  both  hypochondriac  regions,  and  as  th£ 
generally  in  close  apposition  with  and  abol  e v1riable  site 

in  shape,  but  flattened  from  before  backwards,  and  o • 

“Stint  subjects,  as  well  as  a.  different  periods  of 
nevs  are  normally  situated,  the  suprarenal  capsules  are  aiway 
or  leas  excovatedfin  order  to  fit  on  their  upper  the 

the  head;  their  supenor  extremity,  tiuncat  , to 

right  side  with  the  liver  and  on  the  left  with  the  spleen  , 
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both  those  organs  they  are  not  only  attached  by  condensed  areolar 
tissue,  but  are  likewise  overlapped  by  them ; while  they  rest  on  the 
crura  of  the  diaphragm,  and  semilunar  ganglia,  the  latter  lying 
slightly  internal  to  them,  and  freely  supplying  them  with  large  and 
numerous  filaments. 

In  addition  to  a thin  fibrous  membrane  analogous  to  that  of  the 
kidney,  which  forms  its  outer  envelope,  these  bodies  are  composed 
of  two  distinct  structures, — an  external  or  cortical,  and  an  internal 
or  medullary.  The  first,  of  a yellowish  colour,  and  consisting  of  a 
series  of  fibres  arranged  parallel  to  each  other,  is  formed  both  by  the 
arteries,  with  which  it  is  very  copiously  supplied,  and  by  coecal 
tubules  of  basement  membrane,  which  are  found  on  examination  to 


contain  cell  germs,  and  fat  cells,  in  various  stages  of  development. 
The  medullary  tissue,  is  principally  constituted  by  a dilated  venous 
plexus,  which  receives  the  blood  from  the  arterial  branches  already 
alluded  to,  and  a quantity  of  minute  cavities,  containing  a reddish  j 
gray  fluid  all  bound  together  by  a proper  parenchyma,  in  which 
are  interspersed  numerous  cells  displaying  different  degrees  of  matu- 
rity. With  respect  to  the  cavity  which  is  said  to  occupy  the  interior, 
careful  observation  has  rendered  the  fact  of  its  existence  extremely 
doubtful,  and  the  recess  which  sometimes  does  exist  would  appear  to 
be  simply  the  result  of  rough  manipulation,  which  breaks  down  the 
delicate  erectile  tissue,  of  which  the  interior  is  principally  composed. 

In  the  foetus,  the  suprarenal  capsules  are  relatively  much  larger 
than  m the  adult ; they  are  fully  apparent  during  the  second  month 
of  intra,-uterine  life,  and  at  this  period  exceed  the  kidney  both  in  size 
and  weight ; but  after  this,  a change  ensues,  the  kidneys  growing  ra- 
pidly, while  the  capsules  remain  stationary;  so  that  at  birth,  the  one 
“ three  or  four  times  larger  than  the  other.  It  is  from  the  foregoing 
facts,  that  the  older  physiologists  assumed  the  idea,  that  these  or- 
gans  are  in  some  way  or  other  connected  with  the  urinary  secretion 
during  the  foetal  condition.  Their  high  nervous  and  vascular  organi- 
zation, is  indeed  a strong  presumptive  proof  that  they  do  perform 
some  important  part  in  the  animal  economy,  but  as  yet  very  little 
light  has  been  thrown  on  their  true  function.  That  they  may  be  of 
some  use  as  diverticula,  during  renal  congestion  (Carpenter)  seems 
to  be  very  probable,  and  appears  to  be  the  most  rational  of  any  of 
the  conjectural  theories  that  have  as  yet  been  advanced  on  the  sub- 
ject. Doctor  Addison  has  however,  discovered  one  very  shnmiar 
tact  with  respect  to  their  pathological  condition,  and  that  is  the  as 
sociation  of  bronzed  skin,  with  tubercular  deposit  in  their  interior  • 
but  how  this  effect  is  produced,  still  requires  further  explanation  It 
is  however,  a curious  fact,  that  malposition  of  the  kidney,  or  atropliv 

MmreX”;,? r '‘",“7 “!|uence  “ altcri”S  th.  situation  of  the 
p arenal  capsule,  or  diminishing  or  increasing  its  ordinary  size. 
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KIDNEYS. 

Both  those  organs  are  situated  in  the  lumbar  regions  on  either  side, 
and  correspond  in  position  to  the  two  last  dorsal,  and  two  first  lum- 
bar vertebrae;  with  this  difference  however,  that  the  left  is  always 
placed  a little  higher  than  the  right,  which  is  always  more  or  less  de- 
pressed by  the  liver.  They  do  not  lie  exactly  parallel  to  each  other 
but  converge  superiorly,  and  diverge  interiorly,  and  are  so  disposed 
that  while  one  surface  looks  forwards  and  outwards,  the  other  looks 
backwards  and  inwards.  In  size,  they  are  very  variable  their  usual 
weight  being  from  three  to  four  ounces  each,  while  m shape  they  re- 
semble very  closely  a French  bean.  In  order  to  understand  more  pro- 
perly their  relations,  we  will  give  them  an  anterior,  and  a postenor 
surface  ; an  external  or  convex,  and  an  internal  or  concave  margin  ; 

and  a superior,  and  an  inferior  extremity.  . 

The  posterior  surface,  which  is  recognised  immediately  by  its  flat- 
ness, as  contrasted  with  the  anterior,  rests  on  the  quadratuslum 
rum  from  which  it  is  separated  by  the  anterior  layer  of  the  tians- 
™2usZ oneurosis;  on  the  ilio-scrotal,  and  last  dorsal  nerves  ; and 
on  the  psoas  magnus  and  posterior  edge  of  the  diaphragm  which  m 
tervenes  between  it  and  the  last  ribs.  The  anterior  surface,  very 
convex  corresponds  on  the  right  side,  to  the  ascending  colon,  vertical 
portion  of  duodenum,  and  under  surface  of  the  liver,  which  overlaps 
ft  superiorly ; and  on  the  left,  to  the  descending  colon  and  massoft 
small  intestines.  The  superior  extremity  of  the  right,  is  in  1 c . 

Sh  tS  liver,  but  separated  from  it  by  its  corresponding  suprarenal 

while  ^internal,  which  is  0ttS.  W 

to  "wtohti  deep”?  noteVd\osteriorly,  than  anterioriy,  h- 

behind  the  artery.  These  organs  are  reined Jbic]l 

orceUulo-adip.ee;  and  an 

internal,  or  proper  fibrous. 
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Peritoneal  Coat,  derived  from  the  abdominal  serous  membrane, 
is  very  incomplete,  merely  covering  it  anteriorly,  and  partially  on  its 
margins,  and  can  be  removed  from  it  without  much  difficulty ; its 
use  apparently  being,  to  bind  the  kidney  to  the  posterior  wall  of  the 
abdomen. 


Adipose  Coat,  is  developed  very  sparingly  in  the  human  subject, 
but  is  generated  most  abundantly  in  quadrupeds  ; it  is  always  very 
irregular  in  its  distribution,  but  is  usually  found  in  greater  quantity 
on  the  posterior,  than  on  the  anterior  aspect  of  the  kidney. 

Fibrous  Coat,  forming  the  proper  capsule,  and  composed  of  a 
thin  but  strong  tissue,  completely  invests  the  whole  organ,  and  on 
reaching  the  liylus,  forms  sheaths  for  the  several  vessels  that  pass 
m through  it,  becoming  ultimately  continuous  with  the  fibrous  en- 
velopes and  septa  within  the  kidney.  It  likewise  throws  off  nu- 
merous processes  externally,  that  are  blended  with  the  fat,  and  that 
assist  m maintaining  the  kidney  in  its  proper  position. 

Either  kidney  may  be  now  removed  from  its  position,  and  a longi- 
tudinal incision  made  completely  through  it,  from  its  convex  to  its 
concave  border,  taking  care  however,  that  the  knife  is  carried  di- 
rectly through  the  middle,  so  as  to  expose  more  fully  all  the  consti- 
tuent parts,  when  the  cut  surfaces  must  be  washed,  beneath  a stream 
of  water,  and  examined.  In  the  section  of  the  healthy  kidney,  made 
in  the  manner  just  described,  two  structures,  very  different  in  their 
outlme  and  general  appearance,  are  brought  into  view,— the  one  lyin°- 
external,  of  a reddish  colour,  called  the  cortical-,  and  the  other  de- 
posed in  triangular  masses  of  a pale,  livid  hue,  termed  the  medullary. 
those  masses,  which  vary  from  six  to  twelve  in  number,  and  were 
ist  esciibed  by  Malpighi,  have  since  been  known  as  the  pyramids 
of  that  anatomist.  The  bases  of  all  of  them,  are  turned  outwards 
towards  the  cortical  substance,  thin  processes  of  the  latter  structure 
being  sent  down  between  them,  so  as  to  isolate  them  from  each  other 
while  they  all  terminate  internally,  in  a blunted  extremity,  termed 
a mammilla  or  papilla,  each  lobule  thus  constituting  in  fact,  a sepa- 
rate kidney  in  foetal  existence,  an  arrangement  which  is  persistent 
m a great  majority  of  the  lower  classes  of  animals,  during  the  entire 
period  of  their  existence.  Bellini,  and  Berlinghieri  were  the  anato- 
“2  i 7 pointed  out  that  those  pyramidal  masses 

va  T’ 168  unmferous  ^Mes,  and  hence  they  are 
generally  known  by  the  name  of  the  former  (tubes  of  Bellini)  • but  it 

thet™  th“17'rift  reapscttoth* 

mate  disposition.  According  to  him,  each  single  tubule  of  Bel 

ir?  ° " aggl’egate  °f  Smallei>  ducts’  amounting!  tht 

ing  in  dkho^8^068  \°  ““  h1undred>  m consequence  of  their  divid- 
g dichotomous  order  as  they  advance  from  the  apex  to  the  base 
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of  the  Malpighian  pyramid,  while  all  are  bound  together  by  a thin 
fibrous  sheath.  On  reaching  the  cortical  structure,  he  describes 
them  as  passing  into  it,  and  becoming  twisted  and  convoluted  like 
the  tendrils  of  a vine,  until  at  last  each  terminates  in  flask-like  ex- 
tremities, or  in  forming  a loop  with  an  adjacent  one.  If  we  now 
direct  our  attention  to  the  cortical  substance,  we  will  observe  that 
it  invests  the  whole  kidney,  to  a depth  varying  from  a quarter  to 
half  an  inch,  sending  as  has  been  already  observed,  processes  in- 
wards between  the  several  tubular  cones.  In  structure,  it  is  com- 
posed of  the  ramifications  of  the  renal  artery,  vein,  and  convoluted 
tubes  already  alluded  to  ; but  in  order  properly  to  understand  its 
arrangement,  a few  brief  remarks  must  be  made,  with  respect  to  tne 

distribution  of  those  several  vessels. 

The  Renal  Artery,  an  extremely  large  branch  of  the  abdominal 
aorta,  before  entering  the  hylus  of  the  kidney,  generally  breaks  up 
into  five  or  six  divisions,  which  on  penetrating  the  organ,  pass  ou 
wards  between  the  conical  masses,  sending  off  a few  long,  straig  1 
branches,  which  ramify  between,  and  run  parallel  to  the  ducts  of 
which  they  are  composed  ; while  the  principal  trunk  continues  its  • 
course,  towards  the  external  or  cortical  structure,  on  reac  g w ic 
it  divides  into  two  distinct  sets  of  branches,  one  being  destined 
the  supply  of  the  gland,  its  effete  blood  being  taken  up  by  the  cor-  • 
responding  capillary  veins ; while  the  other  (the  afferent  v^pur-  - 
sues  its  course  to  the  flask-like  dilatation  of  the  convoluted  tube,  the 
wall  of  which  it  perforates,  and  becoming  dilated  forms  a C0“P 
cated  plexus  within  its  cavity  (the  Malpighian  tuft).  Its  ddatat  on 

and  plexiform  arrangement,  within  the  expanded 
duct  naturally  produce  a stasis  of  its  contained  blood,  a conditio 
most  fcmnxraMe^for  the  exudation  of  its  more  fluid  contents  ; and 
this  is  further  increased  by  the  small  size  of  the  efferent ' 1(!ted 
emerges  from  the  dilated  tube,  by  an  orifice  much  moie  contra . 
than  that  by  which  the  artery  had  entered,  an ^arrange  ^ ^ 

lated  to  maintain  a state  of  congestion  admna  y P 

exosmosis  of  the  serous ■ urged 

the  watery  constituent  of  the  urine,  w iuu  whicia 

through  the  tube,  by  the  continued  action  of  a sene.  ^ffereut 

are  constantly  in  motion,  and  propelling  it  on*  aids.  Lff 
vein,  which  emerges  from  the  pouch,  removing f the 
Malpighian  tuft,  has  been  compared  by  Mr  B°™u  ^)ary 

vein  of  the  liver  ; it  unites  almost  unmedu ^ 
vein  of  the  nutritive  artery  of  the  gland,  and  tl  e 


vein  of  the  nutritive  aitery  UA  6 ’ -xi  the  convo- 

constituted  by  their  union  forms  frequen  p . allude  to 

luted  uriniferous  tube  of  Ferrein  ; and  ^ deusity, 

the  duct,  and  vein)  holding  fluids  of  such  diffeientdegiees 
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within  their  cavities,  transudation  is  the  natural  result  from  their 
mutual  contact  one  with  the  other  (Dutrochet),  and  by  this  means 
the  more  solid  contents  of  the  urine  are  eliminated  from  the  venous 
blood,  and  passing  into  the  duct,  mingle  with  its  aqueous  contents. 
The  fluid  thus  formed  is  conveyed  downwards,  through  the  several 
tubes,  to  the  apex  of  the  Malpighian  pyramid,  and  is  distilled  in  mi- 
nute quantities,  from  the  small  orifices  of  the  papillae,  into  the  calyces, 
which  we  will  presently  proceed  to  describe. 

The  foregoing  is  the  explanation  given  by  Mr.  Bowman ; but 
although  undoubtedly  accurate  in  the  great  principles  he  has  laid 
down,  still  there  is  reason  to  believe  that  in  some  of  the  details  he 
is  partially  incorrect.  This  we  conceive  has  been  fully  shown  by 
Mr.  Hassall,  who,  as  a microscopic  anatomist,  ranks  amongst  the 
first  of  the  present  day,  and  the  truth  and  fidelity  of  whose  ob- 
servations in  this  especial  department  we  have  had  repeated  op- 
portunities of  testing  and  verifying.  He  expressly  declares— 
and  m this  view  we  most  distinctly  concur— that  the  Malpighian 
plexus  does  not  lie  actually  within  the  flash-like,  or  dilated,  ex- 
tremity of  the  convoluted  tube,  but  is  always  separated  from  its 
cavity  by  the  basement  membrane,  the  interior  of  which  is  studded 
with  a number  of  cells,  for  the  purpose  of  eliminating  the  watery 
constituents  of  the  urine  ; but  he  admits,  however,  that  this  plexus 
s covered  by  a dense  fibrous  adventitious  capsule.  The  very  idea  of 
distinct  perforations  for  the  afferent  artery,  and  efferent  vein,  although 
at  fust  sight  calculated  to  impress  us  with  the  feeling  that  it  is  cor- 
rect, both  from  its  extreme  simplicity  and  its  peculiar  adaptation  for 
e office  it  is  called  on  to  perform,  is  found  on  reflection  so  com- 
ple  ely  at  variance  with  the  system  on  which  operations  of  a similar 

cotc?dewith°nrtU  m °ther  PartS  °f  the  b°dy’ that  we  are  led  to 
cordon  S,  ?1C  V1GWS  suggested  by  Mr.  Hassall,  as  being  in  ac- 
cordance  with  facts  well  ascertained,  and  equally  well  established. 

exterm liv’^T  ’ °uP'hke  cavities,  with  their  open  mouths  turned 
receive  th  ’rn^  e“bracing  011  e>  two,  or  three  papillm,  of  which  they 

extermllv  T Gr  ’ f I C°mp°Sed  °f  a thin  but  st™ug  fi^ous  sheath 
th p v i V y>  i U!ed  by  “ucous  membrane  internally ; in  number 

terminvf- Vamble’  but  generally  average  from  six  to  seven,  and  they 

prZT  wS  %the  °f  thS  kidU6y  iU  a Small>  tunnel-shaped 
bulum  ’ h’  Unitmg  Wlth  an  adJacent  one,  constitutes  an  infundi- 


threeTn  n!riA’  Sh°rt’  thick  tubes>  and  are  almost  invariably 
the  first  rti  r'  superior,  a middle,  and  an  inferior.  Of  these 

posed  precisely  of^the*  1 ^ sb°rtest  The7  are  com- 

vergenL  at  the  hvlns  fUC  ures  as  the  calyces,  and  their  con- 

the  ^ey,  „r  °f 
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Ureters— The  urine,  secreted  from  the  kidney,  is  carried  by  the 
ureters  to  the  bladder,  the  reservoir  for  its  temporary  reception.  T e 
ureters,  are  tubes  from  fifteen  to  eighteen  inches  long,  and  nearly  equal 
in  calibre  to  a goose-quill.  As  they  pass  downwards  and  inwards  .to- 
wards the  true  pelvis,  they  rest  upon  the  psoas  muscle,  on  the  bifur- 
cation of  the  common  iliac  arteries  into  external  and  internal,  with 
their  accompanying  veins,  and  on  the  obturator  vessels  and  nerve. 
They  lie  behind  the  peritoneal  sac,  and  are  crossed  at  a very  acute 
angle,  while  in  the  abdomen,  by  the  spermatic  vessels;  while  as  they 
descend  into  the  pelvis,  they  pass  behind  the  last  coil  of  the  l eurn  on 
the  right  side;  and  the  sigmoid  flexure,  and  superior  haimorihoid 
artery,  on  the  left;  they  are  next  enveloped  m the  posterior  false 
ligaments  of  the  bladder,  which  conduct  them  to  that  organ,  where 
they  are  crossed  in  front  by  the  vasa  deferentia ; they  then  pieice  the 
coats  of  the  bladder,  and,  running  for  about  three-quarters  of  an 

inch  between  them,  open  at  the  extremity  of  the  base  of  the  trio0 
by  a valvular  orifice.  The  ureters  have  three  tumcs-an  externals 
peritomeal,  a middle  or  fibrous,  and  an  internal  or  mucous.  The  first 
of  these,  or  the  serous,  is  very  imperfect,  covering  them jmly 
riorly,  but  still  adhering  to  them  with  some 

second  or  fibrous,  derived  from  the  proper  capsule  of  the  kidney, 
invests  them  completely,  is  extremely  dense,  and  also  possesses  ™! 
strength;  it  surrounds  the  pelvis  at  the  hylus,  and  is  P^oydmto 
the  substance  of  the  kidney  to  form  the  external  envelopes  of  the  in 

ass  sssii 

alluded  to.  In  thislatter  situation,  the  uretersaielined  jam.  1 

Halimllswith  oval  nuclei, but  intheirsmediatevieimtyof  ^efla^-hhe 

dilatation  these  give  place  to  the  abated  ^ty.whrt  « ^ 

ceeded  in  those  of  the  cortical  atm,  ure,  by  the  jmen.^ 

S^inZt^^y-ideut  nuclei,  surrounded  by  a 
V?hrSX-c«ly  - ia  the  lower 

veloped  from  peculiar  embryomc  rtnirt^tomed  A ^ 

bodies,  so  called  after  the  name  of  theirdmcovere  ^ a is 

make  their  appearance  towards  the  end  j kidney  is 

near  the  end  of  the  second  W. re  increase 

™Siytad£?w"w:mal  bodies  diminish  in  ^ r^o,  - 
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that  at  birth  scarcely  a vestige  of  them  remains.  At  the  twelfth  week, 
the  kidney  consists  of  from  eight  to  twelve  lobules,  which  are  destined 
to  form  the  future  pyramids,  and  these  are  loosely  connected  toge- 
ther by  lax  areolar  tissue,  but  afterwards  become  more  firmly  united 
by  a condensation  of  this  substance,  so  that  at  length  the  lobulated 
appearance  is  completely  obliterated.  The  Wolffian  bodies  are  highly 
vascular;  they  receive  four  or  five  large  branches  from  the  abdominal 
aorta,  and  their  effite  blood  is  returned  to  the  cava  by  two  large  veins, 
the  superior  of  which,  with  its  corresponding  artery,  afterwards  forms 
the  renal  vessels  ; and  the  inferior,  with  its  accompanying  artery,  the 
spermatic.  The  W olffian  bodies  are  placed  on  either  side  of  the  spinal 
column,  and  are  composed  of  a series  of  csecal  appendages,  or  pouches, 
which  present  a convoluted  appearance,  interspersed  with  numerous 
darker  points,  which  are  small  plexuses  of  blood-vessels,  closely  coiled 
on  themselves,  the  analogues  of  the  future  Malpighian  tufts.  The 
excretory  ducts,  with  those  from  the  kidney,  and  sexual  organs,  form 
a common  canal,  and  this  again,  with  that  from  the  rectum,  opens 
into  the  cloaca,  or  sinus  urino-genitalis,  the  sides  of  which  latter,  by 
their  gradual  approximation  and  subsequent  union,  ultimately  form 
a septum  of  division,  between  the  rectum  and  genito-urinary  organs; 
the  urethra  of  the  female  is  afterwards  isolated  from  the  vagina,  by 
a similar  process. 

The  Urine,  the  fluid  eliminated  from  the  blood  by  the  kidneys,  is 
of  an  amber  colour,  emitting  a peculiar  odour,  and  in  health  having 
a specific  gravity  of  about  1-011.  According  to  Berzelius,  it  is  eom- 
jMsed  of:  — 1.  Water;  2.  Solid  residue;  3.  Urea;  4.  Uric  acid; 
o.  Lactic  acid,  lactate  of  ammonia,  alcohol,  and  watery  extract ; 

6.  Mucus ; 7.  Sulphate  of  potash ; 8.  Sulphate  of  soda  ; 9.  Phos- 
phate of  soda  ; 10.  Biphosphate  of  ammonia  ; 11.  Chloride  of  so- 
dium ; 12.  Chloride  of  ammonium  ; 13.  Phosphate  of  lime  and  mag- 
nesia ; 14.  Silicic  acid.  Besides  removing  these  products  from  the 
mood,  which  by  their  deleterious  agency  might  exercise  an  injurious 
influence  on  the  body  generally,  the  kidneys  act  an  important  part 

equalising  the  circulation,  by  abstracting  the  excess  of  serum 
trom  the  vessels,  which  would  otherwise  increase  to  an  immoderate 
extent. 
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nervous  system. 


Before  proceeding  with  the  descriptive  anatomy  of  the  nervous  cen- 
®rid  toe  pi  with  which  the,  are  in  immed.tte  eomtextou 
l,  hink  it  necessary  to  prefix  a few  prelhnmar,  renmrk^  n thj 

s:n.“t^:c 

while  the  latter  maintains,  originates ^ an  * t0  the  intemal 


^ Fisho-i 

I ^ QOtion 

I e'jcXth 

1 iihirl,  t 

Iffcsrh: 

IfclKi'I 


visceraand  glands.  But  although 

functional  distinctions  sufficient  to  form  the  basis  P communi. 

still  throughout  the  human  hoc  y,  cons  an  d cin„  the  mutual  inter- 
cations exist  between  the  two  sys  em  ° it  rs  0f  that  corn- 

dependence  subsisting  m their  relations , ^ ^ „ life. 

bination  of  actions  which,  taken  in  t 0f’  tw0  very  dis- 

Cerebro-spinal  System.— Consists  SW 

tinct  elements— the  one  being  grey,  or  cinentious , ce  , 

ing;  and  the  other  white  fibro-tubular  and  ^ 8'  situatious, 

Grey,  or  Ciheritious,  Neurine  is  foimd 
—as  on  the  surface  of  the  brain,  m P ^ spinal  cord,  as 

crura  cerebri,  pons  Yarolii  “e^UaTt°gbJ;00Xtoan  constTtuents  are-a 
well  as  in,  and  on  the  cerebellu l _ corpUscles,  and  nucleated 

' granular  base,  granular  cells,  & granular  cells  in  the 

nerve  fibres.  The  granular  base  in  that  of  the 

grey  matter  of  the  brain,  bu  i } The  ganglionic  cdW 

cerebellum , spinal  cord,  and 

are  large  granular  bodies,  ““‘»n  « p 'ess  the  common  cb»- 

cleus  and  nucleolus,  and  an  o > llougations,  in  whatever 

racter  of  being  provided  ^t\"leTs  noh  however,  uniform 
situation  they  are  examined;  theirs]  P ^ ateUar  in  the  loc™ 
in  all  parts  of  the  nervous  centre  \ > tbe  cerebellum;  or  the?' 

^’^ulla  oblongata;  or  large  and  in^ 
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lar,  with  numerous  prolongations,  as  in  the  spinal  cord.  It  is  be- 
lieved by  some  physiologists  that  these  caudate  prolongations  are 
connected  with  the  conducting  tubular  structure. 

Nerve  Filaments,  are  small  and  nucleated,  resembling  the  sym- 
pathetic fibres. 

Fibro-tubular  Structure. — In  the  brain,  spinal  cord,  and  nerves 
of  motion,  and  special  sensation,  the  tubules  are  unbranched  and 
extremely  slender  ; but  in  the  cerebellum,  whilst  they  still  are  un- 
divided, they  become  much  larger,  a character  also  observed  in  the 
posterior  roots  of  the  spinal,  and  sympathetic  nerves.  But  it  is  in 
the  motor  nerves  that  these  tubules  exhibit  the  largest  size,  accom- 
panied with  the  greatest  amount  of  resistance.  The  nerve  tubes  of 
the  brain  and  cerebellum,  together  with  the  nerves  of  special  sense, 
have  a remarkable  tendency  to  become  varicose  when  subjected  to 
pressure,  which  seems  to  depend  on  the  tenuity  of  their  investing 
membrane,  and  on  their  containing  a fluid  matter,  which  collects  at 
certain  points,  sometimes  even  producing  rupture  of  the  envelope 
As  it  is  almost  impossible  to  isolate  the  fibres  of  the  brain  from 
the  surrounding  tissues  for  examination,  those  of  the  motor  nerves 
are  always  selected  as  the  type  of  the  tubular  tissue.  A nerve  tube 
consists  of  an  investing  membrane  {neurilemma),  which  is  transpa- 
rent, homogeneous,  and  smooth,  without  a trace  of  fibrous  structure, 
laving  within  it  a thin,  elastic,  white,  albuminous  layer  (white  sub- 
stance of  Schwann),  which  again  incloses  a thin,  soft,  semifluid 
matter,  probably  phosphorized  fat,  having  little  tendency  to  solidi- 
fication, which  is  called  the  axis  cylinder  of  Purkinje.  In  the  white 
matter  of  the  brain,  numerous  globules  occur,  forming  the  greater 
amount  of  the  cerebral  mass  ; they  are  of  all  sizes,  and  resemble 
cells,  with  an  oily  consistence  and  colour. 

Sympathetic  System. — The  nerves  connected  with  this  division 
present  some  peculiarities,  being  of  a grey  colour,  soft,  and  exhibit- 
ing the  formation  of  ganglia  at  intervals.  They  likewise  possess 
wo  c istinct  elements, — the  one,  being  the  ordinary  nerve  tubule  ; 
and  the  other,  nucleated  filaments,  resembling  the  non-striped  mus- 
cuUr  fibre  ; these  Henle  has  named,  gelatinous  nerve  fibres.  Some 
aitference  of  opinion  has  occurred  with  reference  to  the  latter  con- 
stituents, as  to  whether  they  were  really  portions  of  the  nervous 
system  at  all ; but  their  origin  and  termination  being  similar  to  the 
true  nerve  tubes,  as  observed  by  Bidder,  is  quite  sufficient  to  justify 
the  affirmative.  J 


, Ganglia,  which  are  observed  n 
| but  in  connexion  with  the  cerebro-spin 
Wents — namely,  corpuscles  (ganglion! 
nerve  tubules.  Each  ganglion  has  on  i 


only  on  the  sympathetic, 
system,  contain  three  ele- 
gelatinous  filaments,  and 
external  surface  a capsule, 
3i* 
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form  a second  investment,  by  being  arranged  m a continuous idyl 
Set  the  centre  is  occupied  by  the  gangly > 

transmission  of  the  ehmmat^produ^  commeuce  by  loops, 

&£s&ss£Z&£ 

nerves  were  observed  to  arise  from  a 0 . . . j that  the 

by  looped  extremities  prol^^of  tiieg3 

extremities  are  connected  with  the  caudate  ° f n °her confirmation, 
glionic  cells ; but  this  opinion,  appears  to: requ^  to  be  formed 

Development  of  Nervous  i • rows  thus  constituting  a 

by  the  fusion  of  p ™ry ^ ™g  ^ ^ ^ distinguisbed,  l 
secondary  cell  , ‘dj  h loiIgitudinal  fibrillation  profusely 

appears  as  a pale  coid,  S . fied  which  also  con- 

nucleated,  from  which  filaments  can  hollow  at  this  • 

tain  nuclei.  These  fibrillse  ai  e pa  e,  S1  ^ , ou  tbe  iuUer 

period;  but  after  a time  » Beconda^  d^t^  1^  ^ lhia  . 

surface  of  the  cell  mem  n am,  ••  the  future  opacity  to  the 

deposit  is  fatty,  and  white  in  colo  , g ° f th  nerve  is  aug- 
nerve.  As  the  deposit  ^^^^Irtncv^ve,  indies- 
mented,  and  displays  a ou  ® dei  uQW  disappear,  but  slowly,  *" 
ting  a tubular  character.  T . ,iod  than  others,  the 

that  some  few  remain  visiblef  a ^ patent  substance,  cafe1 

cavity  appearing  to  be  fill  P > aerve  seema  to  consist  of, 

the  baud  of  lieniak  ; so  that  the  ad  substance  ; and 

first,  the  cell  membrane;  secondly,  a white,  fatty 

thirdly,  the  band  of  Rernak. 

coverings  of  the  brain.  _ . tlie 

Are  three  in  number  - namely^  o^reola-vascular,  lying 

arachnoid,  or  «rom  ; and  ^^^^ated. 

from  superficial  to  deep,  m the  order  enun 
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Dura  Mater. — In  order  to  examine  this  membrane  with  the  in- 
closed organ,  the  brain,  a variety  of  modes  have  been  adopted. 
If  the  scalp  has  been  dissected,  it  will  only  be  requisite  to  remove 
the  calvarium  at  once  ; but  if,  on  the  other  hand,  the  tegumentary 
tissue  remains  entire,  and  the  object  is  merely  to  examine  the  patho- 
logical appearances  of  the  contained  organ,  a different  mode  of  pro- 
ceeding must  be  pursued.  An  incision  may  be  carried  round  the 
scalp  above  the  ears,  and  the  whole  of  the  soft  structures  removed  ; 
or  the  crucial  division  may  be  adopted,  turning  down  four  flaps ; but 
if  cleanliness  and  avoidance  of  disfigurement  are  considered  of  im- 
portance, a transverse  cut  from  ear  to  ear,  the  flaps  being  afterwards 
turned  forwards  and  backwards,  appears  to  be  the  most  suitable. 
Having  removed  the  scalp,  the  bone  may  now  be  fractured  in  a circu- 
lar direction  with  the  claws  of  a hammer  ; but  this  course  is  attend- 
ed with  very  great  disadvantage,  in  consequence  of  the  irregular 
spicula  resulting  from  the  fracture  being  constantly  liable  to  punc- 
ture the  hands  of  the  operator  in  the  future  examination  of  the 
membrane.  We  would  therefore  advise  the  use  of  the  saw  on  all 
occasions  ; and  although  a little  more  tedious,  the  subsequent  safety 
will  amply  compensate  for  the  additional  trouble.  The  bones  should 
be  sawed  in  a circular  direction,  half-an-inch  above  the  supercili- 
ary arches,  in  front ; the  same  distance  above  the  occipital  protu- 
berances, behind;  and  laterally,  on  a level  with  the  superior  edge  of 
the  cartilage  of  the  ear.  Having  sawn  to  a sufficient  depth,  a chisel 
may  now  be  introduced  into  the  groove  anteriorly,  forcing  off  the 
calvarium  from  before  backwards,  the  attempt  being  attended  with 
much  greater  facility  in  the  adult,  than  in  the  very  early  and 
advanced  periods  of  life ; as  in  the  one,  intimate  adhesion  always 
exists,  depending  on  the  free  vascular  communication  between  the 
pericranium  and  dura  mater;  and  in  the  other,  the  same  difficulty  is 
likewise  encountered,  produced  by  the  ossification  of  the  external 
layers  of  the  latter  membrane. 

The  student  should  observe  the  different  degrees  of  thickness  pre- 
sented by  the  calvarium  at  its  sawn  margins  ; laterally,  being  thin 
and  brittle,  where  the  parietal  and  sqamous  plates  of  the  temporal 
hones  enter  into  its  formation,  but  thick  and  dense  in  its  occipital 
portion  ; while  anteriorly,  it  is  remarkable  for  irregular  cavities  of 
variable  size,  resulting  from  the  separation  of  the  tables  to  form  the 
frontal  sinuses. 

The  dura  mater,  now  exposed,  and  belonging  to  the  class  of  fibrous 
tissues,  is  strong,  dense,  and  of  a bluish-white  colour,  the  structure 
being  distinctly  fibrous  in  all  situations.  It  covers  and  adheres  to  the 
whole  internal  surface  of  the  bones,  presenting  two  surfaces,— one 
external,  rough,  and  fibrous,  and  the  other  internal,  smooth,  pol- 
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ished  and  glistening  ; the  latter  character  resulting  from  the  parie- 
tal layer  of  arachnoid,  which  closely  adheres  to  it.  In  many  si  na- 
tions the  dura  mater  can  he  divided  into  two  layers,  the  exte  9 
beZ  adherent  to  the  bone  in  all  parts,  and  therefore  acting  as  a 
periosteum  ; while  the  internal  dips  inwards  to  form  the  piocesses, 
as  well  as  the  walls  of  the  sinuses.  The  membrane  adheres  most  inti- 
mately to  the  lines  of  the  sutures,  but  is  still  more  closely  connected 
to  the  bones  constituting  the  vault  of  the  skull,  paitmu  lar o o 
petrous  portion  of  the  temporal  bone,  from  which  it  is  most  difficult 
to  remove  it,  even  after  maceration.  It  is  also  much  stronger  m the 
base  of  the  skull  than  in  the  calvarium,  but  cannot  be  divided 
layers  in  this  situation,  except  in  a few  instances,  whic 

m Thnrl^f  the  dura  mater  are  various,  and  may  be  thus  enume- 
rated —firstly,  to  act  as  an  internal  periosteum ; secondly,  to  separate 
and  preserve  the  several  divisions  of  the  brain  from  mutod  F» 
«ure  thirdly  to  form  sinuses ; fourthly,  to  send  processes  out  on  the 
’ in  form  their  external  fibrous  sheaths  ; fifthly,  to  constitute, 

7 Orbital  • and  6.  Vertebral.  The  sinuses,  are  venous  canals  h mg 

3 m 

expansile  veins  were  rabstitute^^^ 

. and 

' at  the  social  surtaceof 

the  dura  mater,  with  the  “vcnl1  J’”“  ' attpoot,  owing 
The  surface  now  exposed,  presents  ° , e boue  particu- 

to  numerous  processes  that  are  pro  onge  ^ the  0blite- 

larly  at  the  sutures,  these  fibrous  p & t with  the 

rated  remain,  oi  w-J  o“to  » dotted  with 
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which  are  still  permeable  on  the  sides,  and  the  anterior  posterior 
part ; while  ramifications  of  the  anterior,  middle,  and  posterior  me- 
ningeal arteries  are  spread  over  the  surface,  to  which  they  intimately 
adhere.  Near  to  the  median  line,  the  glandulse  Pacchioni  occur,  these 
small  bodies  being  granulated  on  the  surface,  and  varying  much  in  size, 
number,  and  shape,  being  either  conical,  flattened,  or  hemispherical ; 
they  are  larger  in  old  age  than  in  middle  life ; but  totally  absent  in  the 
infant.  They  are  generally  of  a light  pink  colour,  but  in  very  old  sub- 
jects perfectly  pale;  they  arise  from  the  pia  mater,  on  the  surface  of 
the  brain;  and  carrying  the  arachnoid,  which  is  pale  and  opaque,  for 
some  distance  on  their  exterior,  ultimately  absorb  it,  as  well  as  the 
dura  mater,  continuing  to  increase  in  size  until  they  come  in  contact 
with  the  bone,  which  they  likewise  absorb,  producing  deep  pits  or 
hollows,  in  many  cases  even  extending  to  the  diploe.  Bichat  be- 
lieved their  origin  to  be  connected  with  chronic  inflammation  of  the 
membranes,  and  this  opinion  would  appear  to  receive  some  confir- 
mation, from  the  existence  of  opacity  of  the  arachnoid  in  their  vici- 
nity. From  the  position  which  they  occupy,  they  have  been  divided 
into  three  sets — an  external,  a middle,  and  internal;  of  these,  the 
external,  or  osteal,  set  are  the  largest  and  most  numerous,  some  being 
seen  on  the  surface,  whilst  others  are  in  the  process  of  absorption, 
merely  making  their  appearance  through  the  membrane  ; the  middle 
may  occupy  two  situations — namely,  either  between  the  layers  of 
the  dura  mater,  or  within  the  cavity  of  the  superior  longitudinal 
sinus,  but  separated  from  the  blood  by  the  venous  lining ; while  the 
third,  or  most  internal,  are  found  on  the  surface  of  the  brain,  some 
free,  and  others  connecting  the  visceral  and  parietal  layers  of  arach- 
noid together.  The  use  of  these  bodies  is  utterly  unknown,  although 
many  and  various  theories  have  been  proposed,  to  account  for  their 
existence. 

The  student’s  attention  may  now  be  directed  to  the  middle  line  of 
the  dura  mater,  where  a longitudinal  depression  is  observed,  which 
corresponds  to  the  longitudinal  sinus,  and  this  should  now  be  ex- 
amined, by  opening  it  with  a pair  of  scissors  from  before  backwards ; 
but  as  a certain  system  must  be  observed,  we  prefer  in  the  first  in- 
stance to  proceed  with  the  description  of  the  processes,  and  in  order 
to  accomplish  this  object,  it  will  now  be  necessary  to  divide  the  dura 
mater  on  one  side,  on  a level  with  the  sawn  bone ; when,  by  gently 
drawing  aside  the  hemisphere  of  the  brain,  the  falx  cerebri  will  be 
exposed.  , 


PROCESSES  OF  DURA  MATER. 

Falx  Cerebri. — A sickle-shaped  fold  of  dura  mater,  occupying 
the  great  longitudinal  fissure  between  the  hemispheres,  which  it 
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supports  in  the  varied  movements  of  the  head.  It  presents  for 
examination  an  apex  and  base  ; a convex  and  concave  margin,  and 
two  surfaces.  The  apex,  is  attached  anteriorly  to  the  met.  gam 
the  ethmoid  bone,  which  it  seems  to  embrace;  and  the  base * pos 
teriorly  to  the  upper  surface  of  the  tentorium,  being  broad  and  bifid, 
•uid  slinging,  so  to  speak,  the  tentorium  m the  midst  wheie.lt 
closes  the  straight  sinus.  The  convex  margin  is  attached  in 
median  line  to  the  frontal,  parietal,  and  occipital  bones,  where  by  its 
• • . : the  superior  longitudinal  sinus ; while  the  con 

'Cl  Cmux,. -Forma  a kind  of  platform  between  th. 

cerebrum  and  cerebellum,  and  is  somewhat^m.  ,1  . 

senting  for  description  thick  and  bkl, 

t“re‘“  ‘^“““cracS  ridge"  of  the  occipital  bone,  and  to  the  bps 
» attached  to  the  cruc  n posterior  mfenor 

of  the  transverse  petrous  portions  of  the 

angle  of  the  paiieta  , osterior’ dinoid  processes  of  the  sphe- 

temporal ; and  lastly,  to  P P it  terminal  points, 

*oid-  The  concave of  the  convex  margin, 
which,  sharp  and  p >rol  . g r J processes),  thus  circumscribed 

to  be  attached  to  the  ant , -ovly  and  laterally  by  the  ten- 

a semilunar  apertuie,  basis  cranii ; into  this  opening 

torium,  and  ^ vermiform  process  of  the  cerebellum 

the  pons  Varoln  and  st  p ^ ^ War  artery  aud  crura 

project,  whi  st  it  alsoj.  P J establishes  a direct  connexion  b« 
cerebri ; in  this  man  P haloUj  which  unite  the  cerebrum. 

tween  the  elements  of  ,,  P fca-  and  by  the  transmission  of 

cerebellum,  and  the  medulla  ^ o f’ree  communication  between 

the  basilar  artery,  ltaS°  t aource3  of  vascular  supply  to 

it  and  the  carotid,  t a ddie  superior  surface  of 

the  central  organ  of  the  ne™  5 J downwards/  backwards,  and 

th.  tentorium,  convex,  and  b,  the  falx 

outwards  on  eitliei  sul  , 1 j tde  brain  ; while  the  m- 

cerebri,  and  supports  the  P^£  1 0f  the  falx  cerebelh 

ferior  surface,  concave,  iece  • ^ ^ tbe  superior  surface  of 

near  its  posterior  margin,  a P ;u.G  frequently  found 

wb,c"  : 
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li.ave  demonstrated  in  a plate  taken  from  the  tentoi’ium,  immediately 
over  the  fifth  pair  of  nenjes. 

Sphenoidal  Fold  of  Dura  Mater. — Thick,  rounded,  and  strong, 
hut  not  very  extensive  ; is  a continuation  outwards  of  the  concave 
■ edge  of  the  tentorium,  along  the  posterior  edge  of  the  lesser  wing  of 
the  sphenoid,  to  which  it  is  almost  inseparably  connected.  It°in- 
creases  the  expanse  of  the  anterior  fossa  of  the  base  of  the  skull,  and 
prevents  the  undue  pressure  of  the  anterior  lobe  on  the  sphenoidal 
lobule  of  the  middle,  as  well  as  on  the  several  nerves  as  they  enter 
to  supply  the  orbit  through  the  lacerated  orbital  hole.  It  corre- 
| sponds  to  the  fissure  of  Sylvius  at  the  base  of  the  brain,  but  its 
ascent  for  any  distance  into  this  sulcus,  is  prevented  by  the  arachnoid 
9 membrane,  stretched  tensely  across  from  the  anterior  to  the  middle 
lobe,  which  also  protects  the  middle  cerebral  artery  from  all  undue 
pressure  from  the  same  fold. 

Falx  Cerebelli.— To  see  this  process,  the  tentorium  must  be 
raised,  when  it  will  be  seen  to  be  of  a triangular  form,  with  the  base 
above,  attached  to  the  tentorium,  and  the  apex  interiorly  at  the  for- 
amen magnum,  where  it  often  bifurcates,  so  as  to  surround  the  pos- 
j tenor  half  of  that  opening ; the  posterior  edge,  thick  and  bifid,  is 
connected  to  the  vertical  spine  on  the  occipital  bone,  inclosing  the 
occipital  sinuses,  while  the  anterior  lies  in  the  incisura  posterior  of 
i the  cerebellum. 


SINUSES  OF  THE  BRAIN. 

As  these  have  already  been  enumerated,  we  will  commence  our 
I -description  with  the  superior  longitudinal,  which  is  the  longest  and 
I most  important  of  all  those  peculiar  fibrous  structures. 

Superior  Longitudinal  Sinus,  is  a venous  canal  extending  from 
the  ethmoid  to  the  occipital  bone,  situated  in  the  convex  margin  of 
the  falx  cerebri,  and  corresponding  to  the  mesial  line  of  the  frontal, 
I parietal,  and  occipital  bones  ; it  is  much  larger  posteriorly,  than 
1 anteriorly ; and  a section  shows  its  cavity  to  be  triangular  in  figure. 
I the  base  formed  superiorly  by  the  periosteal  layer  of  the  dura  mater 
1 and  the  bone  itself;  and  the  sides  by  the  internal  lamina;  dipping  in- 
I wards  to  form  the  falx  cerebri ; it  commences  by  a small  vein  passing 
I upwards  from  the  nose  through  the  foramen  ccecum,  or  sometimes 
ky  a cul  dc  sac;  and  terminates  either  in  the  torcular  Herophili  or  in 
I the  right  lateral  sinus.  When  the  cavity  is  laid  open,  the  following 
I Parts  are  observed Chorda;  Willisii,  openings  of  the  veins,  and 
I glandular  Pacchioni.  The  chorda;  Willisii,  are  white  silvery  bands 
9 which  cross  the  sinus  obliquely  from  side  to  side,  and  are  more 
j numerous  posteriorly  than  anteriorly  ; the  venous  membrane  is  re- 
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forme,,  or  - 

Z^££%L — ^ *'“  *Z£  3ffi. 

middle  cerebral  is,  “ SE  upwards  ^ 
commences  in  the  nssuie  y other  supenor 

backwards,  then  corves  towards, iny’ers  of 
branches,  proceeds  fiom  ten  nine  into  the  sinus, 

the  falx,  in  a forward  direction  pnc » P § contrary 

which  the,  enter  in  a direction  from  beh md obviaie 
to  the  current  of  the  Wood  * £%£££££  however,  com 
the  tendency  to  regurfpto »“  ; the  “ eoter  the  sinus  directly, 
stitnte  an  exception  to  this  rul  , ■>  . g &n  areolar  struc- 

Immediately  at  the  venous  opening  ^g(jnt  tlie  venous  set  of  glan- 
ture  may  be  seen ; or,  where  • orifices  where  they  are  said 

dnla.  Pacchioni  is  situated ^xactly ^STfrl  the  sinus  into 

to  act  as  JreWal,  Mveral  venous  branehes  also, 

the  veins.  In  addition  to  their  contents  into  the 

from  the  dura  mater  and  oss  _ . gg’  [ amall  vein  passes  through 

sinus  ; and  in  the  majon  y ' parietal  bone,  producing  an  in- 
the  posterior  superior  ang 5 1 th*‘ cerebral  and  general  venous 

direct  communication  betwee 

system.  lies  ^ the  concave  edge  of  the 

Inferior  Longitudinal  Sinu  , terior  thirds;  it  com- 

falx,  occupying  only,  ’ between  the  layers  of  the 

mences  by  a branch  wh  cl,,  descent  and  passj 

falx,  connects  it  with  the  1 rocesS)  dividing  ultimately 

backwards  in  the  concaviy  ‘o  ^ into  the  commencement 

into  two  posteriorly,  011  ’ other  curves  backwards,  and 

of  the  straight  sinus;  win  ae  middle  of  its  course.  Strictly 

t,ie  **■ but  “°"e 

from  the  brain.  . . q{  the  falX)  and  the  upper 

Straight  Sinus  lies  between  1 3 . shape  anteriorly,  but 

surface  of  the  tentorium  ; it  is  of  a b 
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rhomboid  posteriorly,  and  its  direction  is  obliquely  downwards  and 
backwaids ; anteriorly,  it  receives  the  inferior  longitudinal  sinus,  with 
the  vena;  rnagme  Galeni ; whilst  posteriorly,  it  communicates  with  the 
torcular  Herophili ; at  its  commencement  it  is  sometimes  double, 
and  not  unfrequently  a few  glanduhe  Pacchioni  are  seen  in  this  situ- 
ation. We  have  never  observed  any  cerebellar  veins  communicatin in- 
directly with  it  in  any  point,  and  hence  we  are  led  to  consider  it 
merely  as  the  continuation  of  the  inferior  longitudinal,  and  veins  of 
Galen. 

Posterior  Occipital  Sinuses,  are  exceedingly  small,  and  lie 
between  the  layers  of  the  falx  cerebelli ; they  commence  at  the  lower 
angle  of  the  torcular  Herophili,  and  at  first  pass  vertically  down- 
wards ; then,  diverging  behind  the  foramen  magnum,  they  run  for- 
wards, to  communicate  with  the.  lateral  sinuses  just  at  their  termina- 
tion ; occasionally  we  have  seen  them  joining  the  posterior  condy- 
loid vein,  and  still  more  rarely  with  coecal  extremities  ; they  receive 
interiorly,  veins  from  the  dura  mater  and  bone,  but  rarely  from  any 
other  source. 

Torcular  Herophili,  implies  the  occipital  confluence  of  the 
sinuses,  and  is  well  seen  by  removing  a portion  of  bone  about  one 
inch  square,  including  the  occipital  protuberance,  from  the  back  of 
the  skull.  Its  figure  is  diamond-shaped,  being  formed  by  the  common 
attachment  of  the  falx  cerebri,  falx  cerebelli,  and  tentorium;  it  ex- 
hibits six  openings,  on  its  internal  aspect,-— one  superiorly,  corre- 
sponding to  the  superior  longitudinal  sinus  ; two  interiorly,  to  the 
occipital ; one  at  each  lateral  angle,  to  the  lateral ; and  one  anteriorly, 
to  the  straight.  This  reservoir  is  occasionally  absent,  and  then  the 
majority  of  the  sinuses  enumerated,  open  into  the  right  lateral  ; 
when  however,  it  does  exist,  it  is  always  situated  below,  and  to  the 
right  side  of  the  point  opposite  to  the  occipital  protuberance. 

Lateral  Sinuses,  are  symmetrical,  or  right  and  left ; the  former 
being  the  larger,  and  the  latter  the  longer  of  the  two.  Each  sinus 
commences  from  the  lateral  angle  of  the  torcular  Herophili,  and 
parses  at  first  horizontally  outwards,  grooving  the  occipital  bone',  and 
the  posterior  inferior  angle  of  the  parietal ; then  curves  downwards, 
in  the  deep  sulcus  of  the  mastoid  portion  of  the  temporal ; and 
lastly  turns  forwards  and  inwards,  again  indenting  the  occipital 
behind,  where  it  pierces  the  dura  mater  stretched  across  the  foramen 
lacerum  posterius  in  basi  cranii,  and  terminates  in  the  jugular  vein. 
In  its  posterior  portion  it  is  triangular,  owing  to  its  lying  in  the 
bifurcated  edge  of  the  tentorium,  but  in  its  anterior  circular,  in  con- 
sequence of  the  depth  of  the  bony  groove  in  which  it  is  contained 
and  being  only  covered  by  one  layer  of  dura  mater.  The  terminal 
point  of  this  sinus,  has  the  following  relations  Anteriorly  inferior 
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petrosal  sinus  ; posteriorly,  the  transverse  process  of  the  0OTP*ta 
bone  which  presents  an  excavation  for 'its  reception;  externally,  the 
jugular  fossa  in  the  petrous  portion  of  the  temporal  bone  ; and  in- 
ternally, the  eighth  pair  of  nerves.  The  veins  commumcati  g 
the  lateral  sinus  are  the  following  Lateral  and  inferior  cerebral, 
which,  commencing  by  branches  on  the  sides  and  under  surface  of 
the  posterior  part  of  the  cerebral  hemispheres,  unite * into  four  o 
five  trunks,  and  open  from  before  backwards,  into  the  honzonta 
portion  of  the  sinus  ; also  the  inferior  and  lateral  eenbellu  jerns, 

which,  arising  on  the  under  surface  of  the  lobes  of  the  cer 

run  towards  its  circumference,  and  uniting  into  three  trunks,  h^e 
wise  open  into  the  lower  wall  of  the  horizontal  portion  ’ 

and  lastly,  it  receives  the  mastoid  vein,  by  which  a communication  j 
is  established  between  it  and  the  occipital  externally.  I 

Cavernous  Sinus,  situated  on  the  side  ofthe  body  1 

bone,  is  prismatic  in  form,  and  consists  partly  of  bone  and  paitl> 
Z“’nX,with  an  internal  venous  lining.  It i » Wded 
bv  the  concave  edge  of  the  tentorium,  expanding  to  line  the  rniaa 
ZL ; internally,  by  the  aide  of  the  body  of  the 
covered  by  a periosteal  layer  of  the  same  membrane ; posteriorly, 
the  convex  margin  of  «he  tentorium  attached  to  ^ 

noid  process ; and  anteriorly,  by  the  foramen  lacerum  orUtole.  Tin, 
fibrous  space  contains,  in  its  internal  wall,  the  t eep  . j ’ , 

the  outer  side  of  which,  runs  the  sixth  nerve ; and  in 
third  fourth,  and  ophthalmic  division  of  the  fiftl  > 
fSt  2 middle,  receiving  anteriorly  the  opht^ni-em,  »d  ton 
minating  posteriorly  in  the  supenor,  anc  1 ’ ,,  c +1^3 

“will  however,  be  necessary  to  examine 

space,  as  well  as  the  parts  connected  with  it, , ■ .Utth we 
in  order  to  understand  distinctly  the  mode  of : its  *««£££  0n 
must  therefore,  again  return  to  the  anatomy  of  th ^ 
tracing  the  concave  edge  of  this  process  forwards,  itgbdes.c 
already  observed,  over  the  posterior 

into  the  anterior;  presenting  superior  ) , 8 iuff  imvards 

which  splits  into  two  layers;  one  wea  . orm’the  circular,  and 
beneath  the  pituitary  body,  and  ass‘stu'S  | bi  coutinued 
sphenoidal  sinuses;  the  other,  BBut  as  the 

outwards  to  form  the  outer  wall  of  the  • hg  connected  with 

convex  margin  of  the  tentorium  dips  m • 1 • ’ between  it  and 
the  posterior  cUnoid  process,  a decussa  urn  in 

the  concave  margin,  leaving  between  has 

which  the  third  nerve  rests.  The  con ■ for  at  the  side 

not  as  yet  however,  assumed  its  fina  < • « ’ f which  sinks 

of  the  sphenoid  bone  it  splits  into  two  layers,  one 
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between  the  internal  carotid  and  the  bone,  and  can  be  traced  out- 
' wards  beneath  the  Casserian  ganglion;  while  the  other,  also  pass- 
ing outwards,  forms  the  internal  layer  of  the  outer  wall  of  the  sinus, 
separating  the  nerves  occupying  this  situation  from  the  venous  mem- 
brane, as  well  as  forming  a partition  between  the  fossette  for  the 
Casserian  ganglion,  and  the  cavernous  sinus.  The  venous  membrane 
within  this  space  is  loosely  attached,  and  constitutes  anteriorly,  a cir- 
cular canal ; posteriorly,  becomes  oval,  where  it  joins  the  petrosal. 
In  the  former  situation  the  sinus  receives  the  ophthalmic  vein,  the 
proper  fibrous  coat  of  that  vessel  being  prolonged  for  some  distance 
on  the  sinus but  in  the  latter  position  it  is  destitute  of  any  cover- 
ing except  the  dura  mater.  On  laying  the  cavity  open,  several 
fibrous  bands  are  seen  crossing  in  every  direction,  but  most  numer- 
ous posteriorly,  with  several  small  arterial  branches  running  through 
them,  producing  an  appearance  something  similar  to  that  of  the  cor- 
pus cavernosum  penis,  and  hence  its  name ; the  use  of  this  structure 
undoubtedly  being,  to  prevent  regurgitation  of  the  venous  blood  to- 
wards the  eye,  when  the  head  is  inclined  downwards  and  forwards, 
as  in  reading. 

Circular  Sinus,  lies  in  the  sella  turcica ; and  consists  of  an  ante- 
rior, and  a posterior  crescentic  portion ; the  former,  lying  in  front  and 
above ; the  latter,  below  and  behind  the  pituitary  body ; and  commu- 
nicating on  either  side,  with  the  cavernous  sinus.  A third  sinus 
(transverse  sphenoidal)  is  sometimes  present,  crossing  the  body  of 
the  sphenoid,  and  also  communicating  with  the  cavernous,  on  each 
side ; we  have  however,  frequently  observed  its  absence.  These 
•sinuses  receive  veins  from  the  bone,  and  the  pituitary  body,  but  not 
from  the  brain. 

Petrosal  Sinuses,  are  two  in  number — one  superior,  and  the  other 
inferior,  with  a similar  pair  on  the  opposite  side  of  the  skull. 

Superior  Petrosal  commences  anteriorly,  at  the  cavernous,  and 
running  backwards  in  a groove  on  the  superior  angle  of  the  petrous 
portion  of  the  temporal  bone,  between  the  layers  of  the  tentorium, 
terminates  in  the  lateral  sinus.  Its  figure  is  triangular,  and  it  re- 
ceives veins  from  the  superior  and  inferior  surface  of  the  cerebellum, 
and  frequently  a transverse  branch  from  the  velum.  Immediately 
behind  the  point  of  the  petrous  portion,  it  is  separated  from  the  bone 
by  the  fifth  pair  of  nerves;  in  one  instance  only,  have  we  ever  ob- 
served the  complete  absence  of  the  entire  sinus. 

Inferior  Petrosal,  much  larger,  but  only  about  half  the  length  of 
the  other,  commences  also  at  the  cavernous,  often  in  common  with 
the  superior;  it  passes  downwards  and  backwards,  corresponding  to 
the  junction  of  the  petrous  portion  of  the  temporal  bone  with  the 
cuneiform  process  of  the  occipital  bone,  and  then  piercing  the  dura 
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mater,  which  closes  the  foramen  lacerum  postenus,  terminates  m 
the  internal  jugular  vein  on  the  outer  side  of  the  eighth  pair  of 
nerves,  receiving  in  its  course  the  transverse  occipital  sinus,  with 
a small  diploic  vein  that  passes  through  the  foramen  lacerum  an  e- 
rius  It  is  remarkable,  because  the  dura  mater  does  not  intervene 
between  the  sinus  and  the  cartilage  uniting  the  occipital  and  tem- 

Th ans use  Occipital  Sinus,  small,  and  sometimes  absent,  lies 
on  a level  with  the  anterior  lacerated  opening,  and  cross^g 
basilar  process  of  the  occipital  bone,  communicates  with  the  two 
inferior  petrosal.  Just  at  this  point,  a number  of  sinuses  unite  m com 
fluence,  namely,  cavernous,  petrosal,  and  transverse  occipital-this 
dilatation  being  called  the  anterior  torcular  Herophili.  _ 

J The  Sinuses^ placed  within  the  skull,  do  not  form  a distinct  system, 
as  they  communicate  freely  with  the  external  veins,  m several  situa- 
tions which  may  be  enumerated  as  follows  :-The  cavernous,  with 

the  ophthalmic  vein;  the  superior  longitudinal,  with  t e \ em 
plestUgh  the  posterior  superior  angle  of  tiro  ^ J 

well  as  with  those  of  the  diploe,  and  nasocsecal  vein ; and  the  late  , 
with  the  gulf  of  the  internal  jugular,  and  with  the  mastoid. 

The  Arteries  supplying  the  dura  mater  consist  of  three  se 
anterior  Middle,  and  posterior  meningeal.  The  first,  are  prmcip^y 
derived  from  the  ethmoidal  branches  of  the  ophthalmic  >thes 
middle  meningeal  (greater,  and  lesser),  fiom  the  1 
“ t,  rSL,  X also  arise 

iucr  into  the  cranium  by  the  foramen  magnum, -these 
derived  from  the  trunks  indicated  by  their  names.  obscure, 

T™ Nmtvoes  Supply  of  the  Dura  Mat*,  u>  «ceedmg  y 
J to  source  may  be  stated  tube  from  the  fourth  ftontal,  ami  Cat 

serian  ganglion  of  the  fifth  pair. 


arachnoid  membrane.  _ . 

Belongs  to  the  class  of  serous  tissues  being  a shut 
of  two  portions : namely,  a parietal,  and  a v“fo1fX’d^a  mater, 
adhering  most  intimately  to  the  lutein.i  sui  • ' pituitary  body 

except  iu  the  situation  of  the  - 
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to  each  others  Its  deep  surface,  is  connected  to  the  pi  a mater, 
which  lies  immediately  beneath  it,  by  a fine  areolar  tissue ; but  cer- 
tainly not  by  any  distinct  membrane,  as  supposed  by  Dr.  Sharpey, — 
the  subarachnoid  fluid  occupying  this  position  being,  in  all  proba- 
bility, derived  from  the  pia  mater,  as  the  deep  surface  of  the  arach- 
noid, being  devoid  of  epithelial  investment,  would  appear  to  be  in- 
capable of  secreting  it.  Oh  the  summit  of  the  brain,  the  membrane 
is  fine  find  weak,  but  increases  in  density  and  thickness  at  pts  base, 
particularly  in  the  situation  of  the  sub-araclmoid  spaces.  These 
spaces  are  five  in  number,  namely,  a middle,  two  lateral,  a posterior 
inferior,  and  a posterior  superior.  The  middle,  corresponds  to  that 
medullary  space,  which  is  of  an  hexagonal  sEape,  bounded  laterally 
by  the  middle  lobes,  in  front  by  the  anterior,  and  behind  by  the 
crura  cerebri,  and  pons  Varolii.  From  this,  there  are  six  openings 
or  outlets — viz.,  anteriorly,  the  termination  of  the  great  longitudinal 
fissure,  by  which  the  anterior  cerebral  arteries  escape  ; laterally, 
the  fissure  of  Sylvius  for  the  exit  of  the  middle  cerebral ; posteriorly 
and  laterally,  a cleft  or  fissure  opens  into  the  inferior  cornu  of  the 
lateral  ventricle,  by  the  anterior  extremity  of  the  great  semilunar 
notch  of  Bichat,  which  lies  between  the  inner  edge  of  the  middle 
lobe  (lobule  of  the  transverse  fissure)  on  the  outside,  and  the  tractus 
opticus,  and  crus  cerebri  on  the  inside,  through  which  the  choroid 
plexus,  and  artery  pass  on  each  side,  in  order  to  reach  the  interior 
of  the  brain  ; and  posteriorly,  the  median  groove  of  the  pons  giving 
passage  to  the  basilar  artery,  constitutes  the  sixth  opening  of  com- 
munication ; over  this  space  the  arachnoid  membrane,  thickened  by 
a series  of  fibrous  trabeculae,  is  stretched,  covering  loosely  the  circle 
of  Willis,  and  the  parts  contained  in  it,  and  forming  the  seat  of  men- 
ingeal tuberculosis,  when  that  diseased  condition  exists. 

Lateral  Subarachnoid  Spaces,  correspond  to  the  fissure  of 
Sylvius,  where  the  arachnoid  is  stretched  from  the  anterior  to  the 
middle  lobes.  They  communicate  internally,  with  the  middle  or 
great  space. 

Posterior  Inferior  Subarachnoid  Space,  corresponds  to  the 
floor  of  the  fourth  ventricle  ; and  is  bounded  anteriorly,  by  the  pos- 
terior surface  of  the  medulla  oblongata;  laterally,  by  the  lobes  of  the 
cerebellum  ; and  posteriorly,  by  the  arachnoid  stretched  between 
them. 

_ Posterior  Superior  Subarachnoid  Space,  is  merely  the  involu- 
tion of  the  serous  membrane  around  the  veins  of  Galen,  as  they 
merge,  and  never  contains  any  fluid. 

These  spaces,  and  indeed  all  that  prolonged  interval  between  the 
pm  mater  and  the  arachnoid,  are  occupied  by  the  subarachnoid  fluid, 
which  serves  to  adapt  the  varying  size  of  the  brain  to  the  cavity  in 
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whiclx  it  is  contained  ; but  the  predominance  of : the 
in  the  vicinity  of  the  large  vessels  which 

seem  to  imply  an  equalizing  function,  m reference  to  the  cer 
circulation.  In  the  description  of  the  ^eraj 

besides  « the 

be  considered  sufficient  evidence  to  “ff" 

plete  continuity  of  the  whole  arachnoid , brains 

byturown  numerous  and  repeat^  e—Jon^WWj 
that  the  perfect  continuity  of  ventnculai  a ^ anal  wWcli 
should  be  admitted  as  an  established  fa  . ^ th&t  of  yyinslow 

has  been  traced  between  t le  oral men  ‘ ivid  an  imagination, 

m the  abdomen,  the  exaggeratod  effort  of  a too  ^ ft  dis_ 

as  some  writers  seem  to  tb nk. ^ gubarachnoid  spaces,  may  in 

tinct  but  fine  « * down  in  a similar  manner 

this  way  reach  the  ventricles,  i absence  of  an 

to  line  the  subarachnoid  space  o « 

epithelial  layer  on  the  deep  surface  of  the  »achn«^ 
render  this  view  at  le-  questionable  The  has  been 

ducing  fluids  from  the  external  Bu^emto^  ^ ^ structure8 . 

urged  as  an  argument  Again  the  same  objection,  and 

but  it  should  carry  uo  weight  whatomy  aa  coutiuuity  of 

„n  the  same  pounds,  might  he  acMt„m. 

the  peritonmnm  with  ae  » a surface  layer  of .pave- 

Structure.— The  aracnnoiu  mpmbrane.  supported  by  a 

ment  epithelium,  with  a thin  supply  is  small,  perhaps 

hue  but  lax  areolar  tissue.  TT”'”  mipplj  iuflamed  « 

only  amounting  to  nutritive  *W*«,  * rendered  „paq« 

riA  MATER- 

An  areolo- vascular  membinue 

jSS , t interior  of  ^he  braim  Those  piucesac.  are  seven* 
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number,— namely,  the  choroid  plexuses  of  the  lateral,  third  and 
fourth  ventricles,  of  each  hemisphere  ; and  the  velum  interpositum  : 
all  of  which  will  be  described  as  met  with  in  the  course  of  dissection. 
.By  its  superficial  surface,  the  pia  mater  is  connected  loosely  to  the 
arachnoid,  but  with  many  intervals  existing  between  them  ; for 
instance,  at  the  subarachnoid  spaces,  where  it  corresponds  to  the 
involutions  of  the  brain,  at  the  inferior  cornu  of  the  lateral  ven- 
tricles ; and  at  the  sulcus  for  the  olfactory  nerves.  Its  deep  surface 
is  connected  to  the  cortical  structure  of  the  brain,  by  vessels  which 
tear  the  cmeritious  substance,  when  an  attempt  is  made  to  remove 
the  membrane  forcibly.  The  pia  mater,  the  nutrient  membrane  of ' 
the  brain,  similar  in  this  respect  to  the  neurilemma  of  the  nerves 
possesses  the  advantage  of  allowing  the  vessels  to  break  up  to  an 
extreme  degree  of  tenuity  prior  to  their  entrance  into  the  yielding 
medullary  matter,— in  this  way,  like  the  rete  of  Galen,  and  that  of 
Hovius,  tending  to  reduce  the  impulse  of  the  circulating  system, 
which  otherwise  might  directly  injure  or  exercise  too  stimulating  an 
eiiect  on  the  organ,  so  as  to  disarrange  or  otherwise  impair  its  deli- 
cate functions. 


THE  BRAIN. 

Many  different  modes  are  adopted  for  the  examination  of  this 
central  organ  of  the  nervous  system,  each  having  its  peculiar  fitness, 
ei  ier  in  reference  to  the  display  of  the  formation  of  the  organ,  or  to 
tke  relative  position  of  the  several  parts  which  compose  it.  In  pro- 
secuting the  former  inquiry,  the  organ  may  be  dissected  from  below 
npv  ards ; and  in  the  latter,  from  above  downwards ; but  as  the  stu- 
ent  cannot  pursue  with  advantage  the  whole  investigation  on  a 
single  brain,  we  prefer  the  mode  by  which  he  becomes  at  first  con- 
versant with  the  number,  size,  position,  and  relations  of  the  indivi- 
Ua  Parts  °f  which  it  is  composed,  before  he  proceeds  with  the  exa- 
mination of  its  more  complicated  anatomy,  in  reference  to  its  de- 

ve  opment,  and  those  physiological  relations  which  the  several  parts 
bear  to  each  other. 

• ?'Iie.£reat  nervous  mass,  constituting  the  encephalon,  has  been  di- 
vided into  cerebrum,  cerebellum,  and  medulla  oblongata,— the  first 
being  the  great  brain,  the  second  the  lesser,  and  the  third  the  pri- 
mordial portion  of  the  whole  mass ; all  being  united  and  bound  to- 
gether by  the  pons  Varolii,  that  forms  a kind  of  common  link  between 
iem.  At  present,  however,  we  intend  to  confine  our  observations 
o tiie  great  or  proper  brain  ; leaving  the  other  two,  as  subjects  for 
tuture  consideration. 

Cerebrum.— Is  of  an  ovoid  shape,  larger  behind  than  before,  con- 

33 


514 


THE  BRAIN. 


sistiDCT  on  its  upper  surface  of  two  hemispheres,  eaciJJes*” 
the  figure  of  a quarter  sphere,  and  separated  from  each  other  by  th 
great  longitudinal  fissure.  Externally,  and  superiorly,  the  surface 
convex  and  irregular,  is  marked  by  a ternate  ^ 

pressions,  the  former  being  called  convolution*  or  . ^ 

ter,  involutions  or  sulci.  These  convolutions  are  much  divers^ 
in  shape  and  size,  as  well  as  m direction  ; but  sti  ^ 

whichW™% present, of  tbe 

of  three,  Ld  running  freer  without 

which,  passing  to  variable  depths,  are  Imed  y olution 

pia  mater.  The  parts  entering  surface,  when 

inay  now  be  exannned  to  form  the  most  super- 

the  arachnoid,  and  pm  matei,  win  ciueritious  matter, 

ficial  covering;  next  m order,  is  seen  Sv  7 ^-c\x  the  white 

ssr  4 

the  opposing  cranial  bones,  am  u-  e within  the  calva- 

folded,  to  accommodate  itself  to ^ ^ J fibres  beingof  dif- 
rium  ; it  has  also  been  stated  that  the  m g 8 convolutions, 

ferent  lengths,  some  are  sufheien  y °u§  1 the  iuvoiutions; 

while  others,  much  shorter,  extend  only  so  far^as  t on 

and  lastly,  it  has  been  argued  that  It  is  probable  that  the 

themselves,  produce  this  peculia  j rf  ou  which  the  vessels 

convolutions  are  intended  to  increase  I * whether  their  size 

are  primarily  ramified  ; bu  i is  flueace  011  the  various  psychi- 
aud  number  exercise  any  dfff  t iudividuals.  The  in- 

is  fra“ iB  w' 
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low  by  the  great  longitudinal  fissure,  containing  the  falx  cerebri, 
which  in  the  majority  of  cases  constitutes  a septum  between  them  ; 
but  m some  few  examples,  the  greater  part  of  the  falx  has  been  olw 
served  to  be  deficient,  and  then  the  two  hemispheres  were  in  a great 
measure  fused  with  each  other.  The  longitudinal  fissure  passes  com- 
pletely through  the  cerebrum,  before  and  behind ; but  in  the  middle 
the  corpus  callosum  renders  it  imperfect;  the  latter  body  may  be 
brought  into  view  by  gently  drawing  asunder  the  hemispheres,  and 
with  the  fingers  removing  the  arachnoid,  which  covers  its  upper  sur- 
face. On  the  internal  aspect  of  the  hemisphere,  a well-marked  and 
persistent  lobule  is  always  observed,  called  the  callosal  lobule  (Ourlet), 
«>i  gyius  fornicatus,  wThich,  lying  like  an  arch  immediately  above 
t ie  corpus  callosum,  bends  forwards  and  downwards  to  terminate  on 
t e inner  surface  of  the  anterior  lobe,  while  behind,  winding  at  first 
own  wards  and  backwards,  and  then  forwards,  it  is  continued 
along  the  inferior  surface  of  the  brain  to  the  inner  edge  of  the  middle 
o e,  vheie  it  bounds  the  anterior  and  inferior  extremity  of  the 
transverse  fissure  of  Bichat  externally ; so  that  the  fissure  of  Sylvius 
is  the  only  point  of  interruption  in  the  continuity  of  this  lobule  ; 

*01  ^ margin  of  the  ourlet  is  serrated,  constituting  the  crest 
° 'C<^  ^ > whhe  its  inferior  surface  is  separated  from  the  corpus 

callosum,  by  the  ventricle  of  the  hemisphere,  into  which  the  handle 
or  a scalpel  can  be  readily  passed. 

The  student  may  now  reverse  the  brain,  and  proceed  to  the  exa- 
mination of  the  base,  or  inferior  surface,  which  is  somewhat  irregu- 
ar,  and  divided  on  each  side  of  the  mesial  line  into  three  lobes  which 
are  symmetrical,  and  named  anterior,  middle,  and  posterior. 

Anterior  Lobe,  triangular  in  figure,  with  the  base  anteriorly  and 
externally,  and  apex  posteriorly  and  internally  at  the  optic  commis- 
sure, is  bounded  internally,  by  the  anterior  extremity  of  the  great 
ongitudinal  fissure,  which  divides  it  from  that  of  the  opposite  side  ; 
posteriorly  by  the  fissureof  Sylvius  which  separates  it  from  themiddle 
obe ; and  externally,  by  the  periphery  of  the  brain.  Its  inferior  sur- 
ace,  concave  and  irregular,  rests  on  the  orbital  plates  of  the  frontal, 
and  lesser  wings  of  the  sphenoid  bone,  and  presents  a groove  or  sul- 
cus in  which  is  imbedded  the  olfactory  nerve,  a single  convolution 
a ways  existing  between  it  and  the  longitudinal  fissure. 

I he  Middle  Lobe,  very  convex  interiorly,  is  bounded  behind,  by 
a superficial  depression  which  corresponds  to  the  superior  angle  of 
e petrous  portion  of  the  temporal  bone  ; in  front,  by  the  fissure  of 
’ ylvius;  and  internally,  by  the  circle  of  Willis,  and  the  parts  it  con- 
mns  ; and  externally,  by  the  periphery  of  the  brain.  On  its  inter- 
a margin,  a convolution  is  always  present,  limiting  the  transverse 
ssure  externally,  and  formed  by  the  inferior  termination  of  the 
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callosal  lobule  (Ourlet).  The  middle  lobe 

by  the  greater  wing  of  the  sphenoid  bone,  and  upper  suitace 

shape, I 

longitudinal  fissure;  anteriorly,  by  the  depressio  o 

petrous  portion  of  the  tempo,^  bone  1 »d  ^ 

- *■  °f 
“a 

outwards,  passing  to  an  indefinite  ex  L1  surface  of  the  for- 

middle  lobes;  and  on  carefully  unrareUing  the  »^ae  j 

mer,  where  it  rests  on  the  latter  .wood . smaUer  rf  ^ , 

. passing  vertically  upwards,  and  cncums  olfactory 

’within  the  larger  fissure,  are  found  the  enter na 1 >oot ■ ott^  J 

nerve,  and  middle  cerebral  artery,  wi  altogether 

ent.ni.al  perforated  plate;  this  last,  heweve^rt  bemg  ^ ^ 

the  parts  within 

4.  Tuber  cinereum,  with  the  * mediw 

pituitary  body ; 5.  Corpo»  albmM : , Me(lulln'oblongata,  resting 

7,  Crura  cerebri  ; 8.  Tons  varoin  lastly— 10.  Posterior 

in  the  inferior  notch  of  the  cerebe  linn  . and  las J & 
extremity  of  the  great  longitudinal  fissure-  I g’  knQWU 

circle,  or  more  properly  an  heptagonal  vas  ^ ,mte’rior  commuiii- 
as  the  circle  of  Willis;  bourne  m.  „ by  the  internal  caro- 

cating,  and  anterior  cerebral  art^s  lately,  ^ ^ by  the 

tid,  with  the  posterior  communicatog bran . ^ ^ ^ ])arU,above 

basilar  artery , with  the  posterior  cereb  * ’m  before  backwards  are 

enumerated,  lie  within  this  spa':®,  i8aure  tuber  cinereum,  with 

°a  st»r  M i*-  P—-  3t»"'d  “°'V  K' 

carefully.  „«t?niinii8  in  front  with  the  ros- 

Lamina  Cinebea.— A grey  layer,  c^  s backwanJfl  above  the 

trum  of  the  corpus  callosum,  ant  . tuber  cinereum  behind  , 

optic  commissure,  becomes  attached  to  the 
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superiorly,  it  is  also  continuous  with  the  grey  lining  of  the  third 
ventricle,  and  is  pierced  by  the  descending  pillars  of  the  fornix, 
i . while  the  lateral  perforated  plates  lie  on  either  side  of  it. 

Optic  Commissure.  -(See  Anatomy  of  Nerves). 

Tuber  Cinereum. — A reddish  grey  body  of  a small  size,  and  reni- 
foi  m in  figure,  convex  anteriorly,  and  notched  posteriorly ; is  attached 
above,  to  the  grey  floor  of  the  third  ventricle ; in  front,  to  the  optic 
commissure ; and  below  and  behind,  to  the  infundibulum,  which  lies 
m its  notch  or  hylus.  It  consists  principally  of  granular  cells,  many 
of  which  are  yellowish  in  colour,  and  so  soft  in  their  consistence  that 
they  break  down  into  a pultaceous  mass,  on  the  slightest  pressure  ; 
we  have  also  observed  a cavity  in  its  centre. 

Infundibulum. — A grey  tube  surrounded  by  arachnoid,  is  large 
above,  where  it  communicates  with  the  floor  of  the  third  ventricle,  , 
but  smaller  interiorly,  where  it  is  attached  to  the  pituitary  gland<#W 
within  the  tube,  the  arachnoid  is  continued  downwards,  as  far  as  the  V 
superior  third,  where  it  terminates  in  a ad  de  sac;  but  some  high 
authoiities  contend,  that  it  is  pervious,  in  its  entire  extent. 

Pituitary  Gland,  or  Body. — An  oval  body,  about  the  steejof  a 
horse-bean,  is  situated  in  the  sella  turcica,  above  the  dura  jnatei^ 
beneath  the  arachnoid,  and  surrounded  by  the  circular  sinus.  If  is 
divided  into  an  anterior,  and  a posterior  lobe : the  former  dense,  and 
consisting  of  granular  cells,  imbedded  in  fibrous  loculi;  while  the 
latter  soft,  with  larger  cells,  and  a smaller  amount  of  fibrous  tissue 
receives  the  pointed  extremity  of  the  infundibulum.  This  body,  is 
much  better  developed  in  the  lower  orders  of  vertebrata  than  in 
man  ; and  in  them  always  contains  a cavity,  which  is  rarely  present 
in  the  human  subject.  The  interior  of  this  gland  is  usually  filled 
■with  a kind  of  yellow  tubercular  matter.  It  is  also  much  larger 
at  the  middle  of  intra-uterine  life,  than  at  birth ; and  at  the  former 
period,  a central  ampulla  exists,  which  communicates  with  the  third 
ventricle.  The  use  of  this  body  is  still  unknown,  some  believing  it  to 
be  a ganglion  of  the  sympathetic  (Budge);  others,, glandular,  as 
Monro;  but  neither  of  these  opinions  is  supported  by  any  deductions 
drawn  either  from  the  examination  of  its  structure,  or  from  patho- 
logical facts. 

Corpora  Albicantia,  vel  Candicantia,  are  two  small  hemisphei'i- 
cal  bodies,  lying  in  front  of  the  middle  perforated  plate,  and  behind 
the  tuber  cinereum  ; they  receive  superiorly,  the  descending  pillars 
of  the  fornix ; and  are  separated  from  each  other  by  a deep  fissure, 
producing  that  symmetrical  arrangement  peculiar  to  man  and  the 
carnivora,  as  in  other  vertebrata,  they  form  a single  and  undivided 
o°dy  ; they  are  likewise  connected  to  the  crura  cerebri,  and  to  the 
middle  perforated  plate. 
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Middle  PereDrated  Platb.-A  triangular  1r“ajVul”“u. 

while  the  inferior  gives  origin  to  the  thu ^ twigs  enter  ^ 

anastomose  at  tire  foramen  com- 
— aecomp^ng  the  velum  ,n^-l 

seats  six  sides:  a “2STt  theiubemnla  quadri- 

and  a posterior;  Bupenc * y,  t adqUartum  ventriculum ; 

gemma,  pineal  gland,  an  occipital  bone,  dura  mater, 

interiorly,  to  the  basilar  proc«  of  the  o«tpriai  . 

sixth  pair  of  nerves,  the  has, to,  and  supeim  ^ aflh  Md 

laterally,  to  the  crura  cerebe  1,  uutbfte  » middle  pcr: 

seventh  pair  of  nerves , ml  , ^ ^[yd  pair  of  nerves ; and  be- 
forated  plate,  and  the  011s  tricle  and  medulla  oblongata, 

hind,  to  the  cavity  of  the  fourth  transverse  fibres  derived 

The  superficial  surface  co^ate  f ^ ^ sectlou  displays  those 
from  the  crura  cerebell  ^ bodies,  passing  through  the 

of  the  olivary,  aud  of  the  py  rbomboideum) 

central  light  grey 

in  their  course  to  the  cerebra  P ’ f septum,  dividing 

of  the  transverse  fibres  <■*  »«>*££  “ m appeaLce  well  ex- 
tbe  pons  into  two  symmetrical  portions,  1 

hibited  in  a transverse  section  . { ,he  Varolii,  and 

Crura  Cerebri,  lie  immediately mu ‘ ^ P^  aey  „ 

are  thick,  round  cords hemispheres,  and  are  small  po* 
nect  the  pons  with  the  cerebm  er  auteriorly ; internally,  they  ex- 
teriorly, but  much  hu-ger  an ■ wjth  the  origin  of  the  third 

respond  to  the  middle  perforated  1>  » lobe,  choroid 

nerve ; externally,  to  the  ^ ^Sus  opticus  ; interiorly,  to  the 
plexus,  choroid  artery,  am  communicating,  and  the  optic 

posterior  cerebral  artery,  p ^ _ ^ami,  and  third  ventricle,  tn 
nerve;  and  superiorly,  o i 1 matter  appears  (locus  niger/» 

cutting  into  the  centre,  of  the  olivary 

which  separates  the  fibres  o 1 > { a the  pons,  some  annular 

YieS;  ^ lx!  SS  S- extremity,  they  run 

dh-erti™oUthe  optic  thalami,  and  corpora  striata. 

The  student  may  now  proceed  to  the  examination  of  the  interior 
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of  the  brain,  and  this  should  be  done  by  cutting  off  one  hemisphere 
a little  above  the  level  of  the  corpus  callosum,  when  the  centrum 
ovale  minus  of  Y icq  d’Azyr  will  be  exposed.  This  consists  of  a central 
mass  of  white  or  fibrous  structure,  surrounded  by  a wavy  line  of  cine- 
ritious  or  grey  matter,  and  interspersed  with  some  scattered  red 

f points,  indicating  the  extremities  of  vessels  divided  by  the  incision. 
When  both  hemispheres  have  been  removed  on  a level  with  the  cor- 

Ipus  callosum,  the  whole  surface  represents  the  centrum  ovale  majus 
of  Vieussens,  the  corpus  callosum  now  assisting  in  completing  the 
white  or  fibrous  substance  in  the  centre. 

Corpus  Callosum,  or  Commissura  Magna  Cerebri,  consists  of  a 
white  strong  layer  of  transverse  fibres,  uniting  the  hemispheres  of 
opposite  sides.  It  is  from  three  to  four  inches  in  length,  an  inch 
and  a half  in  breadth  posteriorly,  but  not  more  than  three-quarters 
of  an  inch  anteriorly,  situated  nearer  the  anterior  than  the  posterior 
part  of  the  brain,  and  presents  for  description  two  surfaces,  two 
margins,  with  an  anterior  and  a posterior  extremity.  The  superior 
surface,  convex  from  before  backwards,  corresponds  to  the  hemis- 
pheres, from  which  it  is  separated  by  the  hemispheric  ventricle,  to 
the  callosal  arteries,  and  the  arachnoid  membrane,  which  separates  it 
from  the  concave  margin  of  the  falx  cerebri ; while  on  it,  are  seen  the 
following  parts:-— Directly  in  the  median  line,  and  running  from 
before  backwards,  a depression  (raphe),  indicating  the  union  of  the 
opposite  sides  of  the  brain ; and  on  either  side  of  it  two  white  longi- 
tudinal filaments  (longitudinal  nerves  of  Lancisi),  not  unfrequently 
absent,  and  about  a quarter  of  an  inch  external  to  these,  the  grooves 
for  the  callosal  arteries ; while  occupying  the  whole  extent  of  this 
surface,  and  running  from  without  inwards,  or  from  the  hemisphere 
to  the  raphe,  is  a continued  series  of  transverse  fibres  (line®  trans- 
fers® Willisii).  The  inferior  surface,  concave,  corresponds  in  the 
mesial  line,  anteriorly,  to  the  septum  lucidum;  but  more  posteriorly, 
to  the  fornix,  with  which  it  appears  to  be  blended  on  either  side,  and 
to  the  anterior  cornu,  and  body,  of  the  lateral  ventricle  ; the  margins 
receive  the  converging  fibres  of  the  hemispheres,  which,  in  fact,  form 
the  principal  part  of  this  body,  and  unite  with  each  other,  as  already 
observed,  to  constitute  the  mesial  raphe.  The  anterior  extremity, 
curved  downwards,  nearly  at  a right  angle,  constitutes  a process 
called  the  genu,  and  then  passing  backwards,  almost  horizontally, 
forms  another,  termed  the  rostrum ; it  now  divides  into  a middle, 
and  two  lateral  bands ; the  former,  passing  almost  horizontally  back- 
wards, above  the  anterior  communicating  artery,  and  optic  commis- 
sure, with  which  it  is  intimately  connected,  becomes  continuous  with 
the  grey  floor  (lamina  cinerea)  of  the  third  ventricle,  and  tuber  cine- 
reum;  while  the  latter,  curving  also  downwards,  backwards,  and  out- 
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wards,  on  the  external  side  of  the  tractus  opticus,  terminate  on  each 
sideat  the  point  where  the  transverse  and  Sylvian  fissures  unite,  where 
they  constitute  the  callosal  pedicles,  and  form  the  lateral  boundaries 
of  the  lamina  cinerea.  The  posterior  extremity  (splenium)  of  the  cor- 
pus  callosum,  which  is  blended  with  that  of  the  fornix  and  beneath 
which  it  winds  to  form  the  Lyra,  or  corpus  Psalloides,  is  thick, 
round,  and  cushion-like  (Bourelet),  corresponding  to  the  superior 
vermiform  process  of  the  cerebellum,  from  which  it  is  separated 
by  the  transverse  fissure,  containing  the  velum  interposition  and 
the  vena  Galeni.  In  the  middle  line  of  the  posterior  edge,  the 

raphe  is  deeply  fissured,  and  this  appearance  has  been  erroneously 

attributed  to  the  pulsations  of  the  brain  tilting,  it  agamst  the  falx 
cerebri;  on  either  side,  its  fibres  can  be  traced  into  the  posterior 
and  inferior  cornua  of  the  lateral  ventricles,  where  they  expand  to 
Cive  a white  investment  to  the  hippocampus  major  and  minor;  or 
according  to  some,  it  actually  takes  an  origin  from  them. 


The  student  should  now  proceed  to  the  examination  of  th< ‘ 
ventricles,  which  are  five  in  number  namely,  two  lateral  theth  , 
fourth  and  fifth.  The  lateral  ventricles  are  symmetrical,  bemg  one 
fo^h  hLisphere  ; but  the  tkird,  th e fourth,  and  th . fifth, 
situate  in  the  middle  line  of  the  brain,  are  asymmetrical. 

Chin  may  be  opened  b,  mdb* £ A 

extremity  o£  the  optic  thalamus,  and  cmy.ng  an  mcmon  a° 
and  forwards  towards  the  fissure  of  Syl^.  ” „ke 

part  will  be  brought  into  view.  Each  latend d*enS  P» 
an  italic  S,  converging,  as  a whole,  ‘ .^sely  opposite 

teriorly  ; their  extreme  points,  iJZ* 

aSr“ "and1!  posterior  cornu,  with  an  intervemn* 

apex  in  front,  is  hounded  supertorly,  exteim^d  m rf  ^ 

the  corpus  callosum  i and  interiorly,  by  the  lasyir 

“E  ■» 

SefiSme'r^^,  inward. and  bachwards,  by  the  uul 
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or  lesser  extremity  of  the  corpus  striatum,  by  the  tenia  semicircu- 
laris,  optic  thalamus,  choroid  plexus,  and  fornix. 

The  Posterior  Cornu,  also  triangular  in  outline,  with  the  apex 
posteriorly  and  base  anteriorly,  is  bounded  superiorly,  externally, 
and  internally,  by  the  medullary  substance;  and  interiorly,  by  the 
hippocampus  minor,  and  the  digital  fossa. 

The  Inferior  Cornu,  incurvated  in  its  direction,  passing  at  first 
outwards  and  backwards,  then  downwards,  forwards,  and  inwards, 
towards  the  internal  extremity  of  the  fissure  of  Sylvius,  is  bounded 
externally  by  the  medullary  structure ; internally,  by  arachnoid  mem- 
biane;  above,  by  the  tail  of  the  corpus  striatum,  tenia  semicircularis, 
and  posterior  paid  of  the  optic  thalamus ; and  interiorly,  by  the  hip- 
pocampus major,  pes  hippocampi,  tenia  hippocampi,  fascia  dentata, 
and  choroid  plexus. 

Septum  Lucidum. — In  order  to  obtain  a good  view  of  this  struc- 
ture, the  narrow  slip  of  the  corpus  callosum,  which  still  remains, 
should  be  pressed  to  one  side,  when  it  will  be  seen  to  be  a thin 
lamina  of  grey  and  white  medullary  structure,  triangular  in  shape, 
with  the  base  anteriorly  and  apex  posteriorly,  forming  a vertical  par- 
tition between  the  bodies  of  the  lateral  ventricles ; and  attached  supe- 
riorly and  anteriorly,  to  the  corpus  callosum  ; and  posteriorly  and 
inferiorly,  to  the  fornix,  and  anterior  commissure.  In  order  to  see 
the  cavity  of  the  fifth  ventricle,  which  is  situated  in  its  midst,  the 
corpus  callosum  should  be  cut  across  in  the  middle,  and  one  portion 
reflected  backwards,  and  the  other  forwards,  when  the  laceration  of 
the  part  will  expose  anteriorly  the  fifth  ventricle,  which  generally 
is  nothing  more  than  a mere  fissure  or  chink,  between  the  layers  of 
the  septum  lucidum,  the  layer  on  each  side  being  composed  of  the 
four  following  laminae ; namely,  most  externally,  arachnoid,  a portion 
of  the  serous  lining  of  the  lateral  ventricle ; to  which  succeeds  a grey, 
and  then  a white  layer ; and  lastly,  arachnoid  again,  lining  the  cavity 
of  the  fifth  ventricle  itself.  The  serous  lining  of  this  ventricle  con- 
stitutes a closed  sac  in  the  adult,  but  in  the  foetus  is  connected,  by  the 
canal  of  Wenzel,  with  the  foramen  commune  anterius,  and  thus  with 
the  cavity  of  the  general  arachnoid  ; but  this  communication  disap- 
pears early  in  life,  although  in  some  exceptional  cases  of  chronic  in- 
ternal hydrocephalus  it  may  occasionally  be  present,  with  margins 
distinct  and  well  defined.  The  walls  of  the  cavity,  are  usually  thin 
and  diaphanous;  but  we  have  frequently  seen  them,  fully  one-eiglith 
of  an  inch  in  thickness. 

Tornix. — By  now  removing  the  septum  lucidum,  the  fornix  is 
brought  into  view,  consisting  of  a triangular  lamina  of  white  medul- 
lary structure,  with  the  base  behind  and  the  apex  in  front.  It 
arises  posteriorly,  by  three  bands  on  each  side,— one  from  the 


THE  BE  AIN. 


522 

t tenia  hippocampi,  the  second  from  the  hippocampus  major,  and  the 
third  from  the  hippocampus  minor ; these  unite,  and,  form  a flat 
band  (posterior  pillars),  which  coalesces  with  that  of  the  opposite 
side  to  form  the  body  of  the  fornix,  which,  extending  as  far  forwards 
as  the  foramen  of  Monro,  there  dips  downwards  and  backwards, 
and  divides  into  the  two  descending  pillars,  which  pierce  thegrey 
floor  of  the  third  ventricle,  and  terminate  within  the  circle  of  W dins 
in  the  corpora  albicantia.  The  fornix  consists  of  longitudinal  fibres 
that  occasionally  exhibit  a median  splitting  into  two  symmetrical 
halves  ; and  on  this  account  the  name  of  twam-band  has  sometimes 
been  applied  to  it.  The  upper  surface  corresponds  to  the  corpus 
callosum,  and  septum  lucidum ; the  inferior  lies  on  the  velum  m- 
terpositum,  and  the  foramen  commune  antenus  ; while  its  margins 

are  bounded  on  either  side  by  the  choroid  plexuses. . _ 

By  now  dividing  it  transversely,  and  reflecting  its  anterior  and 
posterior  portions,  in  the  former  segment  its  pillars  can  be  seen 
descending  as  round  white  cords  behind  the  anterior  commissure, 
and  in  front  of  the  foramen  commune  antenus,  receiving  in  their 
course  these  reinforcing  structures  The  horizontal  Peduncles  o 
the  pineal  gland*  and  tamia  semicirculans  of  each  side,  which  ]oi 
them  in  the  foramen  commune  anterius;  and  while  running  on  the 
inner  side  of  the  optic  tlialami  they  also  receive  some  fibres  from 
those  bodies;  lastly,  they  acquire  also  some  additional  tissue  frorj 
the  oxey  floor  of  the  third  ventricle.  On  the  postenoi  par 
fornLx  'and  on  its  under  surface,  a peculiar  arrangement  called 
lyra,  or  corpus  psalloides,  may  be  observed,  consisting  of  the  trans- 
verse fibres  of  the  posterior  extremity  of  the  corpus  callosum,  which 
curve  beneath  it,  and  appear  between  its  converging  roots 

Velum  Interpositum,  consists  of  a double  fold  of  pia  m.  , 
which  “ters  through  the  trou.veroe  ten re of 

part  of  the  brain,  below  the  corpus  callosum,  and  fornix .,  and l bo^ 
the  superior  vermiform  process  of  the  cerebellum,  a i 
quadrigemina.  This  fissure,  merely  the  transverse  por ^ioi^of  the 
great  semilunar  notch,  can  be  traced  downwards _ and .tornrig 
each  side  to  terminate  at  the  base  of  the  biain,  > r 

cerebri,  and  the  middle  lobes,  behind  and  internal  to  the,fi^ori. 
Svlvius  The  velum  interpositum  enters  the  brain  t noug  ' 
zontal  portion,  and  the  chol-oid  plexuses  through  its  anterior  extiem- 
Hy^iZ^ce  the  latter  proceed  into  the  info  nor  cornua  of  die 
lateral  ventricles,  and  from  thence  into  the * body, . to  join  ^ 

interpositum,  and  the  foramen  commune  a froQt  anq  base 

terpositum  is  triangular  in  shape,  w i ‘ ' Galeni  an(i  arach- 

behind,  and  encloses  between  ite  o ■ s between  its  layers, 

noid  canal,  but  the  pineal  gland  is  ceitamly  not  between  .te  } 
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as  generally  stated,  but  beneath  both.  The  velum  interpositum 
hes  immediately  beneath  the  fornix,  and  rests  on  certain  parts 
which  will  be  again  noticed,  when  the  relative  anatomy  of  the 

•several  bodies  in  the  mesial  line  of  the  lateral  ventricles  will  be 
examined. 

Corpus  Striatum.— Pyriform  in  shape,  with  the  larger  extremity 
directed  forwards  and  inwards,  and  the  smaller  upwards,  backwards 
and  outwards;  is  grey  on  its  external  surface,  but  both  white  and 
giey  within,  and  hence  its  name.  It  corresponds  above,  to  the 
floor  of  the  anterior  cornu,  and  body  of  the  lateral  ventricle;  below, 
to  the  fissure  of  Sylvius,  the  island  of  Keil,  and  inferior  cornu  of 
lateral  ventricle  ; externally,  to  a white  medullary  capsule,  and  the 
substance  of  the  hemisphere  ; and  internally,  to  the  anterior  com- 
missuie,  septum  lucidum,  sides  of  the  foramen  commune  anterius 
tiema  semicircularis,  and  optic  thalamus.  If  a section  is  made  longi- 
udinally  into  its  substance,  an  horizontal  layer  of  white  fibres  will 
be  observed  passing  into  it  from  the  crura  cerebri,  and  again  radia- 
mg  outwards  from  it,  to  reach  the  hemisphere,  appearing  to  divide 
this  body  into  an  upper,  or  ventricular,  and  an  inferior,  or  extra- 
ventricular portion  ; while  additional  white  fibres,  derived  from  the 
anterior  commissure,  likewise  permeate  its  anterior  part.  It  is 
usually  known  as  a ganglion  of  reinforcement,  and  is  one  of  the  most 
vascular  bodies  m the  brain,  being  frequently  the  seat  of  apoplectic 
clots,  as  well  as  of  both  acute,  and  chronic  ramollissement. 

iiENiA  Semicircularis.-A  flattened  band  of  medullary  substance 
lying  between  the  corpus  striatum,  and  the  optic  thalamus  ; arises 
rom  the  corpus  gemculatum  externum  on  the  posterior  part  of  the 
op  lc  thalamus,  winds  at  first  upwards,  then  downwards,  forwards, 
and  inwards,  to  join  the  descending  pillars  of  the  fornix  in  the  fora- 
men commune  anterius.  Of  a yellowish  white  colour,  it  adheres  inti- 
mately to  the  two  bodies  between  which  it  runs,  and  near  its  anterior 
part  is  much  thickened,  a condition  depending  on  the  density  of  its 
arachnoid  covering  in  this  situation  (lamina  cornea) ; the  vein  of  the 
corpus  striatum  passing  beneath  it  at  this  point,  often  gives  it  a 
uish  tint.  The  taenia  constitutes  one  of  the  commissures,  uniting 
parts  on  one  side  of  the  middle  line;  for  example,  the  fornix  and 
°ptic  thalamus. 

Omc  Tiialami.— Symmetrical  ovoid  bodies,  placed  between  the 
posterior  divergent,  or  pointed,  extremities  of  the  corpora  striata,  are 
irowmsh  grey  in  colour;  each  corresponding  above,  to  the  body  of 
e lateral  ventricle,  choroid  plexus,  fornix,  and  velum  interposi- 
t.  “V  infenorly,  m its  two  posterior  thirds,  to  the  inferior  cornu  of 

inlll  f a!i VeUtnCle’  and  iD  itS  anterior  t0  ‘he  crus  cerebri ; exter- 
‘y,  to  the  corpus  striatum,  and  taenia  semicircularis,  and  more 
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deeply,  to  a mass  of  white  substance  (double  semicircular  centre  ., 
which  forms  a septum  between  it  and  the  corpus  striatum ; and  in- 
ternally, from  before  backwards  to  the  descending  pillars  of  the  tor- 
nix,  choroid  plexus,  peduncles  of  the  pineal  gland,  commissure,  mollis 
third  ventricle,  crura  cerebri,  posterior  commissure,  and  the  vertical 
peduncles  of  the  pineal  gland;  the  posterior  extremities  are  notched, 
and  divided  into  two  tubercles,—  corpora  geniculata  externa  and  in- 
terna,—the  former  giving  origin  to  one  root  of  the  optic  nerve,  wit 
the  tsenia  semicircularis,  and  the  latter  to  the  second  root  of  that 
nerve,  where  it  lies  in  contact  with  the  nates;  the  anterior  extremi- 
ties are  smaller  than  the  posterior,  and  correspond  to  the  foramen 
commune  anterius.  The  optic  thalami  are  principally  composed  of 
grey  matter,  with  a thin  white  coating,  and  through  it  the  white 
fibres  of  the  crura  pass  to  the  cerebral  hemispheres,  as  well  as  to  the 
posterior  commissure, 'which  connects  them  posteriorly  and  inter- 
nally. This  is  another  ganglion  of  reinforcement. 

Choroid  Plexuses,  also  symmetrical,  are  each  composes 
of  pia  mater,  entering  the  brain  through  the  anterior  extremityof 
the  great  semilunar  notch,  between  the  inner  edge  of  the  nncldk 

lobe  (lobule  of  the  transverse  fissure)  externally,  and 

bd  and  tractus  opticus  internally  ; it  then  passes  upwards  and  bacd 

wards  through  the  inferior  cornu  of  the  lateral  ventricle,  having 
the  optic  thalamus  above  it;  and  the  tenia  hippocampi  and  hipp 
campus  maior  below  it,  until  it  reaches  the  posterior  extremity  pf  th|. 
op“c  thalamus,  around  which  it  winds, 

inwards,  it  gains  its  superior  aspect,  lying  in  the  hoc } ,, 

ventricle,  on  the  outer  margin  of  the  fornix,  beneath  which  it  dp* 
to  terminate  at  the  foramen  commune  anterius,  by  joining  the  veh  , 
with  which  however,  it  had  become  continuous  for  some  data* 
previously.  The  choroid  plexus  contains,  in  its  outer  marg  , 
E taaneh  of  the  internal  carotid  artery ; and  the - of 
corpus  striatum  runs  beneath  it,  in  its  course  to  reach .the  «• 
oXi.  In  structure,  it  consists  of  the  lining  membrane  of  the  t» 

tricles,  including  a fold  of  pia  mater,  in  XXtaure  .he 

small  cells,  sometimes  so  numerous,  as  almost  who  y 

vascular  structure  of  the  part.  lobule . 

Hippocampus  Minor.— Known  also  as  the  unguis,  or  g 
lies  on  the  inner  and  inferior  part  of  the  posterior cornu  of  «he^ 
teral  ventricle,  and  is  merely  an  involuted  conv 

it  is  white  on  its  surface,  within  w nc  i is  ■ convex  out- 
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fossa,  bounded  internally,  by  the  hippocampus  minor ; anteriorly,  by 
the  hippocampus  major ; and  externally,  by  the  medullary  substance ; 
this  space  is  subject  to  much  variation  as  to  size,  and  is  sometimes 
altogether  absent. 

Hippocampus  Major,  situated  in  the  inferior  cornu  of  the  lateral 
ventricle,  is  a conoidal  eminence,  curved  on  itself,  with  its  larger  ex- 
tremity turned  downwards  and  forwards;  this  portion  may  be  either 
bulbous,  or  divided  by  a notch  into  two  tubercles  (pes  hippocampi), 
w lie  a third,  or  smaller  one,  is  frequently  present  above  the  others 
(pes  accessorius).  Its  smaller  extremity,  directed  at  first  upwards 
and  backwards,  and  then  curved  forwards,  is  continuous  with  the 
fornix;  while  its  concave  surface,  looking  forwards  and  inwards,  is 
bordered  by  the  tenia,  or  corpus  fimbriatum.  It  consists  of  an  ex- 
ternal white  capsule,  derived  from  the  corpus  callosum,  with  an  in- 
ternal mass  of  grey  matter,  and  resembles  the  hippocampus  minor 
in  being  an  involuted  convolution  of  the  brain.  It  is  the  Cornu 
Ammonis  of  the  older  anatomists. 

Tainia  Hippocampi,  or  Corpus  Fimbriatum,  seen  by  raising  the 
chormd  plexus,  which  usually  conceals  it,  is  a small,  flat,  white  band, 
m ich  lies  in  the  concavity  of  the  hippocampus  major,  to  which  it  is 
attached  by  its  convex  edge;  it  arises  below,  from  the  pes,  and  then 
passing  upwards  and  backwards,  terminates  in  the  posterior  root  of 
he  fornix.  The  concave  border  of  the  taenia  is  free,  and  presents  a 
fringed  appearance. 

Fascia.  Dentata,  exposed  by  raising  the  inner  margin  of  the 
taenia,  is  immediately  connected  with  the  inner  edge  of  the  hippo- 
campus major,  and  consists  of  a linear  band  of  grey  substance,  in- 
dented or  crenated  at  the  margins,  whence  its  name. 

The  student  should  now  recur  to  the  examination  of  the  velum  in- 
terpositum,  the  superficial  relative  anatomy  of  which  has  already 
een  described ; he  should  first  direct  his  attention  to  the  parts  be- 
ween  the  layers,  the  venae  Galeni,  and  the  arachnoid  canal. 

enve  Galeni,  are  formed  by  the  union  of  the  choroid  and  striate 
veins ; the  former  commencing  posteriorly,  and  having  received  the 
veins  from  the  two  hippocampi,  runs  forwards  to  meet  the  latter, 

W 1C1  also  commences  posteriorly,  and  then  courses  forwards  in  the 
groove  between  the  corpus  striatum  and  optic  thalamus,  and  under 
be  taenia  semicircularis ; at  the  foramen  commune  anterius  both  unite, 
m form  the  vena;  Galeni,  and  these  having  been  further  reinforced  by 
a vein  from  the  fifth  ventricle,  emerge  from  within  the  brain,  by  the 
ransverse  fissure,  and  open  into  the  straight  sinus. 

I>EXUSEH  of  the  Thiiid  Ventricle,  are  two  small  granu- 
atea  folds  of  pia  mater,  that  pass  forwards  on  the  upper  surface  of 
e op  ic  thalami,  but  united  by  their  margins  with  those  of  the 
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lateral  ventricles,  and  so  descend  into  tlie  cavity  of  the  third  ; they 
ai'e  however,  frequently  absent  altogether. 

By  now  dividing  the  venae  Galeni,  at  the  foramen  commune  ante- 
rius,  and  cautiously  throwing  the  velum  upwards  and  backwards,  the 
following  parts  are  brought  into  view  from  before  backwards,  and 
may  be  examined  individually  —Anterior  commissure,  descending 
pillars  of  the  fornix,  foramen  commune  antenus,  commissura  mollis 
covering  the  third  ventricle,  foramen  commune  postenus,  posterior 
commmissure,  transverse  band  of  the  pineal  gland,  with  its  pe- 
duncles, pineal  gland  resting  on  the  tubercula  quadngemma,  valve 
Yieussens,  origin  of  the  fourth  nerve,  processus  a cerebello  ad  testes, 
and  lastly,  the  superior  vermiform  process  of  the  cerebellum 

Anterior  Commissure.— A thick,  white,  round  cord  of  white  m 
dullary  tissue,  stretched  between  the  anterior  and  internal  parts  ol 
the  corpora  striata;  in  this  cord,  their  fibres  radiate,  in  their  course 
„ to,  cerebral  hemispheres,  where  some  believe  them .to . be  «mto 
nuous  with  the  external  roots  of  the  olfactory  nerves  at  the  fissure 
of  Sylvius.  As  it  runs  across  it  is  not  perfectly  straig  , n 

curved,  with  the  concavity  directed  backwards,  receiving  the  de- 
scending pillars  of  the  fornix,  which  lean  against  it ; in  front,  it  cor- 
responds to  the  rostrum  of  the  corpus  callosum;  above,  to  the  septum, 
lncidum  ; and  below,  to  the  lamina  cinerea.  . , , 

Foramen  Commune  Anterius  Monroi.-TIiis  aperture  rst  d 
scribed  by  the  anatomist  whose  name  it  bears,  is  bounded  antenorly 
by  the  pillars  of  the  fornix,  and  the  anterior  commissure  ^osteno^y, 
hi  the  optic  thalami,  choroid  plexuses,  and  velum;  atemlly,  it  com 
municates  with  the  lateral  ventricles ; below,  withthethird  an 
the  foetus,  also  with  the  fifth,  by  the  canal  of  Wenzel  into  aU 
those  cavities  it  transmits  the  arachnoid  lining, 

coverer,  who  thus  proceeds  to  trace  the  course  which  it  pu^  j 
Arachnoid  CANAL.-Formed  by  an  involution  of  the  external 
serous  membrane,  enters  the  brain  through  the  foramen  of  B«A  t 
lying  below  the  velum  (we  believe,  between  its 
ing  the  foramen  commune  anterius,  expandstolmethe^te.  1 1 
tricles  ; descends  through  the  same  opening  to  line  J11’ 
forwards,  through  the  canal  of  Wenzel,  to  line  th  fifth  , and  b.u 
wards,  through  the  iter  a tertio  ad  quartum  ventnculu >Mo 
fourth;  thus  establishing  a perfect  continuity  between  th^  ^ 

ties.  This  membrane  is  thin  and  fine  consmti  i ^ ^ ac_ 
of  pavement  epithelium,  ciliated  according  « ’ b but  the 

cording  to  Hassal,  beneath  which  is  a basement  membrane, 0 
a«„iar  tissue  which  in  other  situation,  is  subjacent  is  her,  imp 

"SLsunn  Menus  vel  Mnn.a.-A  transvetoe  lamina  of  *4 
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neunne,  uniting  the  inner  and  upper  margins  of  the  optic  thalami ; 
it  corresponds  above,  to  the  velum,  and  peduncles  of  the  pineal  gland ; 
below,  to  the  third  ventricle  ; and  anteriorly  and  posteriorly,  to  the 
anterior  and  posterior  common  holes.  On  tearing  through  its  soft 
structure,  the  third  ventricle  is  exposed. 

Teed  Ventricle,  consists  of  a chink  or  fissure  between  the  optic 
thalami,  but  deeper  and  wider  in  front,  than  behind;  bounded  late- 
rally , by  the  optic  thalami,  and  in  the  inferior  half,  by  the  crura  cere- 
n,  which  are  here  lined  by  a layer  of  grey  matter  ; anteriorly,  bv 
the  descending  pillars  of  the  fornix,  and  the  anterior  commissure'- 
posteriorly  by  the  foramen  commune  posterius,  posterior  commissure, 
pineal  gland  and  tubercula  quadrigemina  ; superiorly,  by  the  com- 
missure mollis,  velum,  and  fornix ; and  inferiorlv,  by  the  lamina 
cinerea,  optic  commissure,  tuber  cinereum,  corpora  albicantia,  middle 
pei  forated  plate,  and  origin  of  the  third  nerves,  or  in  other  words 
the  parts  from  before  backwards,  in  the  circle  of  Willis.  There  are 
three,  sometimes  four,  openings  communicating  with  thisventricle— 
viz.  supenoi  y and  anteriorly,  the  foramen  commune  anterius,  in- 
erioriy,  the  infundibulum ; and  posteriorly,  the  aqueduct  of  Sylvius 
with  occasionally  the  foramen  commune  posterius,  when  it  is  pervious 
7 “ebrst  the  arachnoid  enters  the  cavity  at  its  upper  and  anterior 
part ; by  the  second,  which  commences  at  the  central  part  of  the 
floor,  a connexion  is  established  between  the  ventricle  and  the  pitu- 
i aiy  ody  ; and  by  the  third,  which  commences  superiorly  and  pos- 
teriorly, the  arachnoid  passes  to  the  fourth  ventricle. 

Foramen  Commune  Posterius.— Oval  in  shape,  lying  behind  the 
sott  commissure,  and  in  front  of  the  posterior,  and  bounded  on  each 
side  by  the  horizontal  peduncles  of  the  pineal  gland  ; it  is  usually 
Cffical,  but  occasionally  we  have  seen  it  giving  passage  to  a few 
erial  twigs,  as  well  as  to  a slip  from  the  choroid  plexus,  which 
econie  united  with  that  of  the  third  ventricle. 

Poster101!  Commissure.— A thin,  round,  white  band,  smaller 
ttian  the  anterior,  connecting  the  inner  and  posterior  parts  of  the 
optic  thalami;  bounded  above,  by  the  pineal  peduncles  ; behind,  by 
ie  anterior  edge  of  the  tubercula  quadrigemina ; in  front,  by  the 
orernen  commune  posterius ; and  below,  by  the  aqueduct  of  Sylvius. 
Pineal  Gland.— Triangular  or  heart-shaped,  with  its  base  in 
r°nt,  called  the  acervulus,  from  containing  some  small  earthy  de- 
posits, and  apex  behind,  termed  the  conarium;  when  in  situ  it  lies 
?tween  the  layers  of  the  velum  interpositum,  according  to  some 
authorities,  but  according  to  others  is  invested  in  a process  of  its 
■eeper  layer,  which  is  involuted  around  it,  but  is  at  the  same  time 
■ Dove  it ; it  is  connected  to  the  brain  by  its  four  peduncles,  and 
supported  by  the  tubercula  quadrigemina.  It  is  sometimes  per- 
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fectly  flat,  and  varies  much  in  shape,  size,  and  density.  J^olour 
it  is  of  a lio-ht  grey,  and  consists  of  vesicular  mattei,  the  cells  be  6 
granular  and  caudate,  and  containing  in  the  centre  calciireoiis  bod  ^ 
of  a stony  hardness  and  rounded  form,  the  larger  being  visible 
te  the  nald  eye;  but  when  viewed  with  a half  - jarter-mch 
object-glass  they  bear  much  resemblance  to  f or 

being  composed  of  numerous,  distinct,  or 

partfcles,  which  reflect  the  light  strongly  5 ^ ^^nce  borne 

stance,  as  well  as  in  their  large  si  , natural  condition 

hv  these  bodies  to  masses  of  fat  consists.  In  „ r^lnfe 

ti.se  bodies  are  hard  and  brittle,  bnt  after  *e  appl.eatt™  of  ^ § 

nitric  acid,  they  become  soft,  owing  o e however  the  acid 
they  are  composed,  being  dissolved  away.  5 sinffUiar 

employed  be  somewhat  rtconge b°ecome  almost 
change  in  form  and  appearance  : the  cellared  space  , 

lost  to  view,  and  these  compound  structures  then  — 
ters  of  large  spherical  cells,  exhibiting  numerous  concentii c 1mm 

dl to  enfeitagly  small  and  bright  ctadar. 

discs,  which,  whcn°scen  with  the  ™ ''“""C H 

in  size  than  the  head  of  a pm  , ant  i 1 , Qr  cebular  cha- 

afterwards  other  divisions,  showing  * exhibit  The  eartliv 

racter,  which  they  ultimately  completely  ^phate  of  burn, 

matter  entering  into  their  composi  ion  trace  of  carbonate 

a small  portion  of  phosphate  of  magnesia,  an  human  sub- 

of  lime.  Those  bodies,  which  are  almost  0f 

ject,  are  stated  not  to  occur  in  the  pinea  g<  We  have,  how- 

seven  yean,  {Hasmt,  Micrompic  toroid  plena, 

- - - 

above  the  posterior  commissure,  fiom  1 of  tbe  optic 

diverging  from  each  other,  above  c . ■ the  foramen 
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■which  the}r  pass  downwards,  on  the  inner  and  posterior  part  of  the 
optic  thalami,  to  he  lost  on  the  back  part  of  the  floor  of  the  third 
a entricle,  where  it  may  be  presumed  they  become  continuous  with 
the  crura  cerebri. 

Descartes  believed  the  pineal  gland  to  be  the  seat  of  the  soul,  and 
Magendie  conceived  the  equally  absurd  opinion,  that  it  acted  as  a 
plug  to  the  iter  a tertio  ad  quantum  ventriculum.  It  has  however, 
always  occurred  to  us,  that  it  is  the  true  superior  commencement  of 
the  sympathetic  system,  holding,  in  fact,  the  same  relation  to  this 
nervous  chain  above,  that  the  ganglion  impar  does  below. 

Tubercula  Quadrigemina.— A quadrilateral  plate  of  medullary 
structure,  lying  on  the  superior  surface  of  the  pons  Yarolii ; covered 
by  the  velum  interposition,  and  pineal  gland ; and  corresponding  be- 
hind, to  the  valve  of  Yieussens,  and  the  processus  a cerebello  ad  testes, 
while  it  is  related  anteriorly,  to  the  third  ventricle,  and  posterior 
commissure.  Its  superior  surface  is  divided  by  an  antero-posterior 
fissure,  as  well  as  by  a transverse  ; the  latter  being  semilunar,  with 
the  concavity  directed  forwards,  thus  producing  four  bodies,  called 
the  tubercula  quadragemina,  the  two  anterior,  which  are  also  supe- 
rior, being  termed  the  nates;  and  two  posterior,  -which  are  likewise 
inferior,  being  known  as  the  testes : the  former,  are  rounded,  and 
grey  in  colour,  with  their  long  measurement  directed  obliquely  out- 
, wards  and  forwards ; while  the  latter  are  much  smaller,  and  usually 
whiter  and  more  oval  in  figure ; the  optic  nerves  are  connected  to 
the  nates,  and  not  unfrequently  also  to  the  testes,  and  hence  they 
have  been  regarded  as  the  ganglia  of  those  nerves. 

Aqueduct  op  Sylvius,  or,  Iter  a Tertio  ad  Quartum  Ventricu- 
luji.  If  a probe  is  introduced  beneath  the  posterior  commissure  and 
tubercula  quadrigemina,  and  afterwards  through  the  upper  part  of 
the  pons  Yarolii,  it  will  enter  the  fourth  ventricle,  at  its  superior  and 
anterior  part,  through  a canal  directed  obliquely  dowmwards  and 
backwards,  along  which  the  arachnoid  membrane  passes  from  the 
third,  to  line  the  cavity  of  the  fourth  ventricle. 

Fourth  Yentricle,  or,  Ventricle  of  the  Cerebellum. — This 
cavity  is  bounded  above,  by  the  valve  of  Vieussens,  and  the  superior 
vermiform  process  of  the  cerebellum  ; interiorly  and  anteriorly,  by 
the  posterior  surface  of  the  medulla  oblongata,  and  calamus  scripto- 
nus ; interiorly  and  posteriorly,  by  the  arachnoid  membrane  stretched 
from  the  medulla  to  the  cerebellum  ; anteriorly,  by  the  pons  Varolii 
and  iter  a tertio  ad  quartum  ventriculum  ; posteriorly,  by  the  cere- 
bellum ; and  laterally,  by  the  processus  a cerebello  ad  testes.  In 
figure  it  is  pentagonal,  and  we  will  now  proceed  to  examine  each  of 
its  walls  in  detail. 

' ALVE  Vieussens,  a lamina  of  grey  neurine,  thin  and  semi- 
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transparent,  called  by  Haller  the  velum  interjectum,  is  triangular  in 
figure,  with  the  base  below  and  behind,  attached  to  the  middle  lobe 
of  the  cerebellum  ; and  the  apex  above  and  in  front,  connected  to  the 
testes ; while  its  margins  are  united  to  the  superior  cerebellar  pe- 
duncles (processus  a cerebello  ad  testes).  Its  superior  posterior  sur- 
face concave,  is  covered  by  the  superior  vermiform  process,  and 
presents  a notch  behind,  where  it  is  connected  to  the  lmguetta;  but 
anteriorly,  a few  grey  transverse  fibres  are  seen,  from  which  arise  the 
fourth  pair  of  nerves,  while  in  its  centre,  and  running  from  before 
backwards,  a grey  elevated  line  may  sometimes  be  observed,  which  j 
is  called  the  columella.  The  inferior  anterior  surface  is  somewhat 
convex,  forms  the  roof  of  the  fourth  ventricle,  and  bounds  the  aque- 
duct of  Sylvius  above.  Vieussens  believed  that  this  lamina  acted  as 
a valve  to  the  aqueduct  of  Sylvius,  but  this  is  obviously  an  error,  as 
it  is  only  when  a transverse  section  is  made  near  the  anterior  part 
of  the  superior  cerebellar  peduncles,  and  the  part  consequent  y 
comes  depressed,  that  any  such  appearance  exists. 

Calamus  Scriptorius. — For  a description  of  the  moc  e in  w 11c 

is  produced,  see  Medulla  Oblongata.  . . . , 

Processus  a Cerebello  ad  Testes.- For  a description  of  those  bodies, 

see  Cerebellum.  „ , _ ,,  . • 1o 

Choroid  Plexuses.— The  choroid  plexuses  of  the  fourth  ventri  . 

are  two  in  number,  or  one  on  each  side;  they  commence  by  a verj|  , 
slender  stalk,  which  is  connected  to  the  inferior  vermiform  process  ( 
wind  round  the  medulla  oblongata,  behind  the  origin  of  the  pneumo- 
gastric  nerves,  and  becoming  more  expanded,  terminate  on  the  s ^ 
peduncular  lobules. 

THE  CEREBELLUM. 

The  Cerebellum  stands  in  a ratio  to  the  brain  as  one  to  seven, 
and  lies  in  the  inferior  occipital  foss®,  immediately  bcnea  j 

torium.  It  is  somewhat  heart-shaped,  and  divided  into  tl 
two  lateral  aud  a middle ; the.uperior  surface,  bemg  rather  obi  £ 
sloped  from  the  middle  line  downwards  and  outwards, 
ferior,  is  broad  and  Very  convex  posteriorly,  butampm ily 
row  and  pointed  anteriorly.  A horizontal  sulcus  sm  rounds  u 

margin,  separating  the  superior  from  the  inferior  surf^e,  and^  ^ 

minating  in  front  in  a wide  excavation  (incisura  anterior),  .g 

ceives  the  medulla  oblongata;  and  posteriorly  in  a fissur * ect 
occupied  by  the  falx  cerebri  (incisura  posterior).  On  its  upP  l ._ 
anteriorly,  the  cerebellum  presents  a median  elevation,  mo  P - 
nent  in  front  than  behind,  known  as  the  superior  \ errni  or  1 hy 
which  overlaps  in  front  the  valve  of  Vieussens ; it  » 
transverse  sulci  into  three  lobules,  the  anterior  of  w hie  i J 
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the  incisura  anterior,  and  is  named  the  middle  lobule;  behind  this 
is  the  second,  or  monticulus;  and  again,  more  posteriorly  a third, 
but  smaller  lobule  exists,  called  the  commissura  simplex,  which  is 
gradually  lost  posteriorly  in  the  median  raphe.  Interiorly  in  the 
mesial  line,  we  observe  a sulcus,  across  which  the  arachnoid  mem- 
brane is  stretched,  and  when  this  is  removed,  the  inferior  vermiform 
process  is  exposed,  transversely  rugated  like  a silkworm,  and  divided 
into  four  portions : — most  anteriorly,  the  nodulus,  a pointed  lobule, 
projecting  into  the  fourth  ventricle ; immediately  behind  this,  a 
grey  elongated  mass,  named  the  uvula ; still  more  posteriorly,  a 
small  blunted  elevation  representing  the  pyramid ; and  lastly,  at  the 
most  posterior  part  of  the  inferior  sulcus,  or  valley  of  Haller,  is  the 
commissura  brevis.  From  each  side  of  the  uvula,  two  semilunar, 
flat,  greyish  white  plates  pass  to  the  lateral  lobes  of  the  cerebellum, 
where  they  are  overlapped  by  the  tonsillitic  lobules ; the  anterior 
margin  of  each  is  lunated  and  free,  and  the  semilunar  fossette  be- 
tween them,  and  the  nodule  on  each  side,  is  called  the  nidus  hirun- 
dinis,  or  swallow’s  nest ; while  both  taken  together  constitute  the 
inferior  medullary  velum,  the  superior  being  formed  by  the  valve  of 
Vieussens.  The  surface  of  the  cerebellum  is  divided  into  numerous 
concentric  laminae,  grey  externally  and  white  internally,  which  are 
separated  from  each  other  by  sulci,  having  their  concavities  all  di- 
rected forwards  and  inwards,  and  by  their  aggregation  forming 
lobules ; those  on  the  upper  surface  being  two,  namely,  the  anterior 
superior  or  lobulus  quadratus,  and  the  posterior  inferior  or  lobulus 
semilunaris,  the  latter  being  the  larger  of  the  two.  On  the  lower 
aspect,  five  lobules  are  present,  namely, — the  semilunar,  which  is 
near  the  posterior  and  lateral  margin,  and  which  is  therefore  cir- 
cumferential ; secondly,  the  slender  or  gracilis;  thirdly,  the  digas- 
tric, which  is  bifid  externally ; fourthly,  the  amygdaloid  or  tonsillitic, 
projecting  internally  into  the  valley  of  Haller,  and  producing  that 
peculiar  arrangement  of  parts  similar  to  those  at  the  posterior  por- 
tion of  the  mouth,  there  being  in  the  vallicula,  tonsils  situated 
laterally,  uvula  in  the  middle,  and  the  inferior  medullary  velum, 
similar  to  the  soft  palate,  uniting  them ; the  fifth  lobule,  the  pneu- 
mogastric  or  subpeduncular  flocculus,  is  connected  to  the  crura  cere- 
belli  by  two  stalk-like  processes,  and  lies  behind  the  eighth,  and 
below  the  seventh  nerve.  In  connexion  with  the  cerebellum,  the 
isthmus  encephali,  or  nodus  cerebri,  ought  to  be  examined:  it  is  a 
narrow  medullary  mass,  occupying  the  space  between  the  cerebrum, 
the  cerebellum,  and  the  medulla  oblongata,  and  should  be  regarded 
as  a compound  body,  being  made  up  of  the  following  parts pons  Va- 
roln,  tubercula  quadrigemina,  crura  cerebri,  crura  cerebelli,  and  me- 
dulla oblongata. 
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Cerebellar  Peduncles,  are  three  on  each  side,  superior,  middle, 
and  inferior;  the  superior  are  thick,  round,  white  cords  processus 
a cerebello  ad  testes),  which  pass  downwards  and  backwards  dn  erg- 
ins  from  the  testes  to  the  central  white  portion  of  the  cerebellum ; 
corresponding  internally,  to  the  fourth  ventricle  and  vaijeofVmuj 
sens ; externally  and  interiorly,  to  the  middle  crura;  and  supenorij 
to  the  cerebellum,  where  they  afford  origin  to  the 
Middle  peduncles,  or  crura  cerebelli,  pass  from  the  cerebel 
the  side  of  the  pons,  which  they  enter,  forming  its  transverse  - 
they  are  related  behind  to  the  seventh,  in  front  to  the  fifth  pan  if 
nerves  and  interiorly  to  the  subpeduncular  flocculus,  or  pneumoga.-,- 
tric  lobule.  Inferior  peduncles  are  constituted  by  the  res  ifo.m 
bodies  which  diverge,  and  enter  directly  the  inferior  part  of  t e 
incisura  anterior,  and  so  into  the  cerebellum,  without  passing  through 

‘I Structure  of  the  Cerereulum.-A  l.ogitudm J sectta 

on  either  side  of  the  middle  line  displays  the  f 

lobes  and  a similar  section  in  the  mesian  line,  that  of  the  mid 
lobe  ■ the  former  consisting  of  a central  white  nucleus,  w ic  give 
off  at  its  circumference  from  fifteen  to  twenty  branches,  and  these, 
MviZg,  are  covered  at  their  extremities  by  a yellow  layer 
on  which  lastly,  is  moulded  the  grey  substance,  which  is  about J 
line  in  thickness.  In  the  centre  of  each  white  nucleus  a mass  of| 
grey  matter  (corpus  rhomboideum)  occurs,  of 

l-rrS  ddle  lobe con“sist?  of  a triangular  white  nucleus,  whrj 
Is  ^continued  upwards  into  the  superior,  and  down™ Urn to  £ 
inferior  vermiform  process,  dividing  and  subdividing  m 


a 

E 


medulla  oblongata. 

Medulla  Oblongata,  or,  Rachxdian  Bulb,  » ‘ 
ment,  extending  from  the  ^ns  aro  n a ove,  co„striction 

the  anterior  half  arch  of  the  atlas  below,' g ^ ln 

indicates  its  junction  with  the  mei  h^dth  about  nine,  and 
length  from  fifteen  to  sixteen  1 » ,rreater  than  that  of  the 

in  thickness  six,  its  diameter  bei  g ° therefore  forms  an 

spinal  cord  ; its  direction  is  inferiorly,  H 

obtuse  angle  with  the  spinal  cord  -1 * £ f ^ also  corre- 

rests  on  the  basilar  process  of  the  occipital  Don  , 
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sponds  to  the  vertebral  arteries ; while  superiorly  and  posteriorly,  it 
is  related  to  the  fourth  ventricle,  and  valley  of  Haller.  It  consists 
of  four  bodies,  which  are  symmetrical,— namely,  the  anterior  pyra- 
mids in  front,  the  olivary  bodies  laterally,  the  restiform  posteriorly 
and  laterally,  and  the  posterior  pyramids  behind. 

Anterior  Pyramids,  occupy  the  anterior  part  of  the  medulla,  are 
triangular  in  shape,  and  about  an  inch  in  length  ; each  commences 
narrow  and  pointed  below,  by  three  sets  of  fibres, — namely,  decus- 
sating, non-decussating,  and  arciform ; the  first  set  consists  of  from 
three  to  five  fasciculi,  which  sink  into  the  anterior  sulcus,  to  become 
continuous  with  the  antero-lateral  columns  of  the  cord  on  the  oppo- 
site side  ; the  second  set  more  external,  are  prolonged  to  the  anterior 
column  of  their  own  side  ; while  the  third  set,  or  the  arciform,  still 
more  external,  pass  backwards  around  the  olivary  body,  the  lower 
part  of  which  they  cover,  and  become  continuous  with  the  posterior 
columns.  Above  the  point  of  decussation,  a median  fissure  sepa- 
rates these  bodies,  and  on  gently  drawing  them  asunder,  the  inner 
edge  then  appears  dentated,  in  consequence  of  the  impressions  made 
on  it  by  the  vessels  of  the  pia  mater,  which  sinks  into  the  fissure. 
Immediately  before  they  enter  the  pons  they  become  round,  and  con- 
sequently a small  depression  (foramen  coecum),  bounded  above,  and 
in  front,  by  the  pons,  results  between  them  ; they  now  dip  into  the 
latter  body  above  the  transverse  fibres  on  its  superficial  surface,  but 
crossing  others  which  are  deeper,  and  reaching  the  crura  cerebri, 
•pass  through  their  anterior  and  external  part,  to  arrive  at  the  optic 
thalami  and  striated  bodies,  in  their  course  to  the  hemispheres ; in 
the  medulla  oblongata,  they  are  separated  from  the  olivary  bodies 
by  a groove  from  which  the  ninth  nerve  arises,  while  from  their 
superior  part  immediately  behind  and  below  the  pons,  the  sixtli  pair 
of  nerves  take  their  origin. 

Olivary  Bodies,  are  small,  oval  projections,  one  on  each  side  of 
the  medulla;  bounded  behind,  by  a depression  which  separates  them, 
from  the  restiform  bodies,  aud  from  which  arise  the  eighth  pair  of 
nerves;  in  front,  from  the  pyramidal  by  the  groove  above  mentioned 
for  the  origin  of  the  ninth  pair;  above,  by  a depression  in  which  the 
portio  dura  arises  ; and  below,  by  the  arciform  fibres.  On  tracing 
them  downwards,  their  fibres  are  seen  to  become  continuous  with 
the  antero-lateral  column  of  the  cord ; while  superiorly,  although 
apparently  separated  from  the  pons  by  a depression,  still  they  enter 
that  body,  and,  having  passed  through  it,  form  the  greater  portion 
»f  the  upper  part  of  the  crura  cerebri,  when  they  subsequently  enter 
the  optic  thalami  and  the  tubercula  quadrigemina.  If  the  ante- 
nor  pyramids  are  removed,  aud  the  olivary  body  is  subjected  to 
the  action  of  a stream  of  water,  a yellowish  mass  will  be  seen, 
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which,  from  its  resemblance  to  , folded  leaf, 

d roideum  and  which  can  be  traced  inwards,  into  the  substance  ot 
the  medulla,  as  the  fillet  of  Kell.  The  oli 

hollow  internally,  and  has  been  compared  ^'**i*“  ' 

nurse  and  hence  he  named  it  “ borsa  appiattita.  kali  ana  spin 

helm  conceived  that  these  bodies,  which  are  Pe^r  ° ^ ob_ 

subject,  were  the  ganglia  of  increase  connected  with  the  medulla 

10Restiform  Bodies. — Bound  and  cylindrical  like  a rope  from 
wSSZstance  their  name  is  derived,  are  found  on g-H 
and  lateral  part  of  the  medulla;  they  are  derived  '»'f  r 

the  posterior,  and  posterolateral  coltunns  of  the  » ; 

neriorlv  curving  backwards  and  outwaids,  as  f , 

— they  enter  the  Vellum  a^d  torn 
The  restiform  bodies  are  separated  fiom  the  olivary,  y g 
Ir  the  ehSth  nerve  ; while  between  them,  as  they  diverge  m heir 

restiform  bodies  by  a superficial,  and  ^ 

terior median  sulcus;  they  are  about  one-eiglith 

and  are  formed  by  the  terior 

* th^^d;^heeseatbrdi^ passing 
the  pcms^crara^cerebri,  and  optic  thalami,  mid  from  thence 

to  the  convolutions  of  the  brain.  surface  of  the  medulla, 

whK  jssjcS 

between  them,  with  its  apex  The 

to  a writing  pen,  has  been  also  by  white 

shaft  of  the  pen  is  formed  by  the  me  1 ^ outwards,  vary- 

medullary  lines  which  pass  upwards,  f « > course  on  the 

iug  in  number  and  size,  some  terminating  mter  a shorty  are 

inferior  wall  of  the  fourth  ventnc MV> * 1 ^ ®erye  xhe  point  of 

continuous  with  the  origin  o ® I ^on  0f  the  posterior  cala- 

the  pen  is  formed  at  the  ang  e o V wpjch  a bristle  can  be 

,nus  where  a small  fossette  is  visible  into  whmtt  a 

passed  for  about  a quarter  of  an  n^h u ^ .g  made  imm e- 

Sections  of  the  Medulla.— If  a transvem  in  ,ts 

dintely  below  tbc  pyramid.,  tbe  gray  matter  appears 
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arrangement  to  that  in  the  spinal  cord  ; but  if  the  section  is  made 
opposite  the  inferior  third  of  the  pyramids,  the  grey  matter  appears 
ii  1 egnlai  ly  diiiused  through  the  two  posterior  thirds  of  the  segment; 
and  lastly,  a section  opposite  the  centre  of  the  olivary  bodies  will 
display,  in  addition  to  the  central  grey  matter  of  the  cord,  likewise 
the  yellowish  grey  corpus  dentatum  of  those  bodies. 

Formation  of  the  Brain. — It  is  usual  to  describe  the  brain  as  con- 
sisting of  four  sets  of  fibres,  namely,  diverging,  converging,  commis- 
sural, and  fibres  of  conjunction.  Assuming  the  medulla  oblongata 
as  their  primordial  centre,  we  will  first  proceed  to  trace  generally 
those  fibres  in  the  cerebrum  proper,  and  subsequently  in  the  cere- 
bellum ; but  should  the  student  be  desirous  of  following  them  in 
their  course,  it  will  be  requisite  to  obtain  a brain  hardened  in  alco- 
hol, or  boiled  in  oil ; when,  having  removed  the  arachnoid  and  pia 
mater,  he  may  then  proceed  to  unravel  the  cerebral  fibres  with  a 
wooden  scalpel,  and  two  or  three  portions  of  hard  wood,  of  which  one 
should  be  made  extremely  fine,  and  the  other  forked  at  the  ex- 
tremity, while  he  should  also  have  the  requisite  means  for  allowing 
a stream  of  water  to  play  on  the  preparation.  It  is,  however,  a very 
troublesome  operation,  and  one  that  requires  great  patience  and  ad- 
dress for  its  accomplishment. 

The  Diverging  Fibres  of  the  Cerebrum,  are  continuations  from 
the  anterior  and  posterior  pyramids,  as  well  as  from  the  olivary 
bodies,  and  they  may  be  traced  generally  as  entering  the  pons  Va- 
rolii,  and  passing  through  the  corpus  rhomboideum  (or  the  ganglion 
of  the  pons),  when  they  seem  augmented  in  size  and  number  ; then, 
continuing  their  course  into  the  crura  cerebri,  and  coming  in  contact 
with  the  locus  niger,  which  separates  the  olivary  from  the  pyramidal 
fibres,  they  again  appear  increased  in  bulk ; they  then  enter  the  optic 
thalamus  and  striated  bodies,  in  which  they  become  blended  and 
interwoven  with  their  grey  neurine ; proceeding  now  outwards  to 
reach  the  grey  substance  which  covers  the  hemispheres,  or  to  that 
yellowish  line  internal  to  the  grey  border,  named  the  linea  flava  of 
Soemmering,  they  become  looped,  by  turning  on  themselves  to  reach 
the  middle  line,  and  terminate  in  the  commissures,  which  are,  the 
corpus  callosum,  fornix,  anterior,  middle,  and  posterior  commissures, 
middle  perforated  plate,  &c.  Thus  the  diverging  fibres  have  their 
origins  in  the  medulla  oblongata,  and  by  their  subsequent  reflections 
on  themselves,  constitute  the  converging  fibres. 

Diverging  Fibres  of  the  Cerebellum. — The  restiform  bodies, 
passing  backwards  and  outwards,  enter  the  inferior  part  of  the  inci- 
sura  anterior,  when  they  diverge  in  their  progress  through  the  cor- 
pora rliomboidea,  and  terminate  at  the  surface  grey  layer;  from  this 
point,  the  converging  fibres  turn  inwards,  to  form  the  middle  crura 
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eerebelli,  the  transverse  fibres  of  the  pons  forming  their  commissure. 
The  superior  peduncles  connect  the  middle  lobe  of  the  cerebellum  o 
the  tubereula  quadrigemina,  the  valve  of  Vieussens  constituting  the 
commissure  between  them  (Gall) ; but  with  equal  reason  the  vermi- 
form processes  may  be  assumed  to  be  the  commissures  of  the  inferior 
peduncles  or  restiform  bodies,  as  they  are  not  on  y cont'nuous  with  I 
their  fibres,  but  likewise  unite  the  lateral  and  middle  lobes,  by  their 
transverse  bands.  The  following  tabular  view  from  Dr.  Carpenters 
work,  will  facilitate  the  student  m understanding  the  preceding  d 

scription : — 

medulla  oblongata.  brain. 

Arciform  fibres  of  cerebellar  | Cerebellum  ; 

columns.  r Corpora  quadrigemina. 

Olivary  columns.  _ ) 

Non-decussating  portion  of 

anterior  pyramids.  . Corpora  striata. 

f Decussating  portion  of  ante- 
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Anterior  columns,  - 


(Decussating  pmuu  ^ 

rior  pyramids.  ' 

Posterior  pyramidal  columns  ’ 

(decussating).  . Thalami  optici. 

Posterior  pyramidal  columns 

Posterior  columns,  Retfflorm  column!.  I Cerebellum. 

consists  merely  of  transveise  fibr  . Th  vesicular  mass,) 

diately  after  the  medulla,  being  at  Hist i a b t the  twelfth 
formed  by  the  coalition  of  the 

week,  it  forms  a circular  band,  about  one-  tubercula  quadri- 

surrounding  the  upper  part  of  the  -eduUa,  ^h^ubercu  aq  1 

gemina,  though  as  yet  defic ^ of lam m * becomes  evide„t, 

month,  the  posterior  notch  with  the  su  > increase, 

and  during  the  further  period  of  fmta  at  tbe  end  of 

so  as  ultimately  to  conceal  the  muld  • d b a tl,in  fold 

the  eighth  week,  presents  the  corporastmto  V t ^ ^ 

of  membrane,  representing  le  ceie  , tublieula  quadrigae 

cular  enlargement  still  leaves  the  optic  ^ 

mina,  and  cerebellum  ' , J bn,in  o[  fishes.  At  the  end 

formed,  the  whole  mass  resend  „ . covers  ais0  the  optic 

^^"irSeei^the^resof 
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Sylvius,  are  observed.  In  the  sixth  month,  they  conceal  the  anterior 
part  of  the  cerebellum  ; in  the  sixth,  and  seventh  months,  the  cere- 
bellum becomes  entirely  concealed,  the  posterior  cerebral  lobes  pro- 
jecting behind  it ; and  during  the  remainder  of  foetal  life,  the  con- 
volutions become  more  perfect,  and  the  corpus  callosflfcn  reaches  the 
tubercula  quadrigemina. 

The  weight  of  the  brain,  varies  with  age  and  sex : in  the  male,  its 
average  weight  may  be  stated  as  about  three  pounds ; while  in  the 
female,  it  is  about  two  pounds  ten  ounces  ; but  this  average  is  only 
approximate,  as  it  has  been  known  in  some  remarkable  instances  to 
have  far  exceeded  the  weight  specified. 


DISSECTION  OP  THE  SPINAL  CORD. 

In  order  to  examine  this  important  part,  the  subject  must  be 
placed  on  a table,  with  blocks  beneath  the  chest  and  abdomen,  so  that 
the  muscles  of  the  back,  may  become  tense  ; an  incision  should  then 
be  carried  perpendicularly  downwards  on  either  side,  three  inches 
external  to  the  spines,  from  the  occiput  to  the  base  of  the  coccyx  ; 
the  great  erectors  of  the  spine  must  then  be  removed,  and  the  poste- 
rior half-arches  of  the  vertebras  exposed  ; those  arches  should  next 
be  divided  either  with  the  saw,  or,  what  is  still  better,  with  a mallet 
and  chisel,  close  to  the  pedicles,  and  each  of  them  cautiously  lifted 
up  ; by  this  means  the  interior  of  the  canal  will  be  exposed  ; but  the 
dura  mater,  or  first  covering  of  the  spinal  cord,  is  not  as  yet  fully 
displayed,  being  invested  by  a layer  of  watery  adipose  tissue,  form- 
ing the  bed  or  stroma  for  numerous  plexuses  of  veins  (Bachidian) 
which  ramify  on  it,  in  every  direction.  When  the  Bachidian  veins 
have  been  carefully  examined,  the  cord  may  be  next  removed  from 
the  canal ; and  this  can  always  be  effected  with  the  greatest  facility, 
by  commencing  below,  and  first  cutting  the  nerves  constituting  the 
cauda  equina,  as  they  issue  from  the  sacral  foramina,  and  then  di- 
viding the  others  in  succession,  as  high  up  as  the  cranium  ; the 
fibrous  bands,  which  connect  the  dura  mater  to  the  posterior  vaginal 
ligament,  must  likewise  be  cut  across;  and  ultimately,  the  knife  may 
be  swept  through  the  entire  structure,  immediately  below  the  fora- 
men magnum,  when  it  thus  becomes  detached  for  examination.  The 
membranes  of  the  cord,  are  three  in  number,  all  continuous  with 
those  of  the  brain — an  external  or  fibrous,  derived  from  the  dura 
mater ; a middle  or  serous,  prolonged  from  the  arachnoid ; and  an 
internal  or  areolo-vascular,  a continuation  of  the  pia  mater. 

Dura  Mater. — A tubular  prolongation  from  that  of  the  cranium, 
expanded  at  both  extremities,  but  contracted  in  the  middle ; attached 
firmly  above,  around  the  margin  of  the  foramen  magnum  ; and  ter- 
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m mating  below,  at  the  inferior  part  of  the  lumbar  region,  where  it 
forms  a well-marked  dilatation,  from  which  separate  processes  are 
given  off,  to  constitute  sheaths  for  the  nerves  of  the  cauda  equina. 

Its  external  surface,  smoother  than  that  which  lines  the  cavity  of  the 
skull,  does  not  form  a perfect  periosteum  for  the  bony  case  m which 
it  is  enclosed,  as  it  only  adheres  to  it  at  a few  detached  points  ; but 
its  internal,  is  remarkable  for  its  glistening,  polished  appearance,  a 
character  which  it  derives  from  the  visceral  layer  of  the  arachnoid. 

It  is  perforated  along  its  sides,  by  a double  row  of  foramina,  thirty- 
one  pairs,  for  the  passage  of  the  anterior  and  posterior  spinal  nerves, 
and  a tubular  prolongation  from  its  structure  is  reflected  upon  them 
as  a neurilemma  or  sheath,  after  they  emerge.  The  differences  be- 
tween it,  and  the  dura  mater  of  the  brain,  may  therefore  be  thus  re- 
capitulated : — Firstly,  it  does  not  form  a perfect  periosteum  but 
separated  from  the  walls  of  the  canal,  by  loose  watery  areolar  tissue, 
with  the  Eachidian  veins,  and  posterior  vaginal  ligament ; seconc  , 
does  not  form  sinuses,  neither  does  it,  like  that  of  the  brain  send 
prolongations  or  processes  into  the  structure  which  it  invests , th  y , 
it  is  much  thinner,  and  presents  the  fibrous  character  in  a ess 
marked  degree ; and  fourthly,  it  is  less  vascular,  and  adheres  less 
intimately  to  the  subjacent  arachnoid  It  must  “ot  bovver 
supposed  that  it  closely  invests  the  cord,  as  it  is  m reality  much  to 
large  for  it,  and  the  interval  which  exists  between  them  is  there  for 
the  purpose  of  affording  space  for  the  subaiachnoid  flui  , 
always  found  in  the  canal,  in  some  quantity. 

Structure. — Is  essentially  fibrous,  but  not  so  strong  as  that  of  the 
brl , Z it,  vascutar  supply  is  derived  Iron,  the  Ufa™* 
viz.,  deep  cervical,  intercostal,  lumbar,  and  sacral,  vhile  its  vein 
terminate  in  those  of  the  Eachidian  system.  With 
nerves,  it  has  not  as  yet  been  clearly  demonstrated,  whether  they 

back  within  the  sheaths,  in  cul  c s , ,.  capacity  to  exist 

the  cord  very  loosely,  allows  an  interval  of  variable  ca] 7 

ttZl  it  and  the  pia  mater,  which  can  be 

by  inflation  or  injection  of  any  Uquid  materia  , aftenVards 

the  subarachnoid  space  was  first  P011^  * jjrect  experiments 

by  Contugno,  and  lastly  by  Magen  ie,  subarachnoid 

conclusively  establish  the  fact  of  its  existence.  The  subarac 
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fluid  is  thin  and  transparent ; it  surrounds  the  cord  in  all  directions, 
and  defends  it  from  those  shocks  and  concussions  to  which  it  would 
have  been  otherwise  liable,  from  the  manner  in  which  it  is  encased 
within  its  bony  canal ; it  communicates  freely,  with  similar  spaces 
in  the  cranium,  and,  according  to  some  authors,  with  the  ventricles 
of  the  brain.  Long  fibrous  filaments,  described  by  Rainey  as  ner- 
vous, connect  the  loose  sac  of  the  arachnoid  with  the  subjacent  pia 
mater,  and  in  the  mesial  line,  on  the  posterior  aspect  of  the  cord,  a 
species  of  septum,  sometimes  imperfect  or  cribriform,  appears  to 
unite  both,  one  to  the  other  (Sharpey).  The  continuity  of  the  vis- 
ceral with  the  parietal  layer,  is  preserved  by  the  reflection  of  the 
membrane,  in  a series  of  tubules,  on  the  nerves  and  vessels. 

Pia  Mater,  forms  the  immediate  investment  of  the  cord,  and  is 
continuous  with  the  same  structure  of  the  brain ; but  it  differs  from 
the  latter  in  several  important  particulars,  being  more  fibrous  in  its 
character,  and  having  very  little  vascularity ; it  invests  the  cord 
most  tensely,  as  may  be  shown  by  puncturing  it,  when  a hernia  of 
the  neurine  will  immediately  occur  through  the  aperture  ; while  it 
sends  into  the  anterior  median  furrow  a dense  process  (membrana 
resplendens  of  Haller),  and  a smaller  and  less  obvious  one  into  the 
posterior ; it  likewise  throws  off  a neurilemma  around  each  of  the 
nerves  as  they  pass  through  it,  and  interiorly,  terminates  in  a thin 
filament  (filum  terminale),  which  is  prolonged  downwards,  in  the 
centre  of  the  cauda  equina,  surrounded  by  a tubule  of  dura  mater, 
until  it  becomes  ultimately  attached  to  the  lower  part  of  the  canal  of 
the  coccyx ; this  process  was  formerly  regarded,  by  the  older  anato- 
mists, as  a prolongation  of  the  cord  itself,  to  which  they  applied  the 
name  nervus  impar.  On  tracing  the  pia  mater  upwards,  from  the 
medulla  oblongata,  a gradual  change  in  its  character  will  be  observed 
to  take  place;  it  imperceptibly  becomes  more  areolar,  and  its  vessels 
more  numerous,  as  it  spreads  out  to  invest  the  tissue  of  the  brain. 

Ligajientum  Denticulatum,  is  a flattened  band  of  fibrous  tissue, 
extending  from  the  foramen  magnum  above,  to  the  first  lumbar  ver- 
tebra below ; presenting  an  internal  plane  margin,  which  is  thin,  and 
attached  to  the  pia  mater  of  the  lateral  part  of  the  cord,  between 
the  anterior  and  posterior  roots  of  the  nerves ; and  an  external, 
thicker,  and  deeply  serrated,  having  twenty-one  or  twenty-two  dis- 
tinct teeth.  Of  these,  the  first  is  the  longest,  and  is  attached  to  the 
margin  of  the  foramen  magnum,  where  it  separates  the  vertebral 
artery,  from  the  lingual  and  spinal  accessory  nerves  ; while  all  the 
others  are  in  a similar  manner,  connected  by  their  points,  to  the  in- 
tervals between  the  foramina  of  emergence  of  the  anterior  and  pos- 
terior nerves,  which  they  thus  serve  to  separate,  while  at  the  same 
time  they  tend  to  keep  the  cord  itself  accurately  fixed  in  its  position, 
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and  preserve  it  from  concussion  against  the  walls  of  its  bony  case. 
Various  opinions  have  been  advanced  as  to  the  nature  of  this  liga- 
ment, some  asserting  that  it  is  a separate  structure  ; others,  that  it 
is  a process  of  the  dura  mater  ; others,  of  the  arachnoid  ; and  others 
again,  of  the  pia  mater  ; the  last,  however,  would  appear  to  be  the 
correct  view  of  its  formation. 

Havin'*  thus  completed  the  examination  of  its  investing  tissues, 
the  cor d° itself  should  next  be  exposed;  and  this  may  be  done  by 
cautiously  removing  the  pia  mater,  always  a difficult  operation,  as  it 
adheres  to  it  very  closely,  particularly  in  the  vicinity  of  the  origins 

of  the  nerves.  . , , 

The  Spinal  Marrow,  in  the  human  subject,  averages  a leng 
from  fifteen  to  eighteen  inches,  commencing  opposite  the  ring  of  the 
first  cervical  vertebra,  and  terminating  at  the  inferior  margin  of  the 
second  lumbar ; it  must  not,  however,  be  assumed  that  either  of  these 
points  is  invariably  the  same  in  all  individuals,  as,  besides  excep- 
tional discrepancies,  flexion  and  extension  of  the  head  may  influence 
the  position  of  the  one,  and  similar  movements  of  the  vertebia 
column  may  alter  that  of  the  other.  In  intra-uterme  life  the  cord 
reaches  downwards  as  far  as  the  coccyx,  but  in  the  nifant  at  bir  l 
only  as  far  as  the  fourth  lumbar  vertebra.  Cylindrical  in  shape,  l 
slightly  flattened  both  on  its  anterior  and  posterior  aspects  it  p^ 
sents  two  well  marked  dilatations  (we  exclude  at  present  t^t  of  the 
medulla  oblongata), -the  superior  or  cervico-brach  al  Wb  abovj 
oval  in  figure,  extending  from  the  third  cervical  to  the  third  dorsal 
vertebra-  and  an  inferior  or  dorso-lumbar  below,  pyriform,  wit 
the  base  superiorly  at  the  eleventh  dorsal,  and  the 
the  second  lumbar,  where  it  terminates  in  the  filum  teimiu.  • 
These  enlargements  are  obviously  attributable  to  those  large  nervo 
rres,  which  are  thrown  off  from  the  cord, 

the  brachial  above,  and  the  lumbar  and  sacral  below  1 but  in  t 
dorsal  reeion,  a similar  increase  in  size  and  structure  is  not  lequiie  . 
]th  " h respiration  is  a most  important  function,  still  the  mu 
to  it,  do  not  depend  for  their  supply  on 
nivee  only  which  arise  m the  immediate  vacuity  of  the  the 
• pivitv  but  they  borrow  others  from  sources  moie  remot  , 
SETZS  in  Z obviate  the  dangerous  results  « ungWe* 

“ from  the  accidental  lesion  of  any  particular  part  of  the  nervous 
centre  in  a function  so  essential  to  existence.  Q„_f,r.ea  a 

The  cord  presents,  both  on  its  anterior  an  J’"®  e"°the  following 
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across  it ; the  posterior,  on  the  contrary,  is  much  narrower,  scarcely 
visible  at  first,  and  requiring  the  opposite  sides  of  the  cord  to  be 
gently  drawn  apart,  before  it  becomes  apparent ; it  extends  into  the 
substance  of  the  cord  for  nearly  two-thirds  of  its  thickness,  and  its 
floor  is  formed  by  a delicate  grey  lamina  extending  across  it.  From 
this  view,  it  will  be  perceived  that  the  spinal  marrow  consists,  truly 
speaking,  of  two  cylinders,  united  by  a thin  commissure,  white  an- 
teriorly and  grey  posteriorly,  each  cylinder  being  composed  essen- 
tially of  an  external  envelope  of  white  neurine,  within  which  is  de- 
posited a grey  mass,  semilunar  in  figure,  with  its  convex  margin  di- 
rected towards  that  of  the  other,  and  with  a commissure  of  the  same 
colour  and  consistence  connecting  them.  The  arrangement  just  de- 
scribed, may  be  distinctly  observed,  by  making  a transverse  section 
of  the  cord.  In  addition  to  the  median  furrows  already  mentioned, 
two  others  are  also  visible  on  each  side,  an  antero-lateral  and  pos- 
tero-lateral ; but  both  are  not  equally  well  marked,  the  latter  being 
the  more  deeply  indented,  while  the  former  is  the  more  curved,  from 
commencing  on  the  side  above,  and  terminating  on  the  front  below ; 
these  grooves  are  separated  from  each  other,  when  the  cord  is  in 
situ,  by  the  attachment  of  the  ligamentum  denticulatum.  We  have 
stated  above,  that  a transverse  section  of  the  cord  will  reveal  its  two 
great  constituent  parts,  the  grey  and  the  white ; the  latter  however, 
in  this  instance,  forming  the  external  layer  and  investing  the  former ; 
the  figure  of  the  included  grey,  from  the  two  crescentic  masses  of 
which  it  is  composed,  and  from  being  united  in  the  mesial  line,  resem- 
bles the  letter  X,  but  with  this  difference,  that  the  posterior  horn  of 
the  crescent  of  which  each  side  is  formed,  is  much  longer  and  sharper 
than  the  anterior,  reaching  out  in  fact  as  far  as  the  postero-lateral 
furrow,  and  affording  direct  origin  to  the  posterior  roots  of  the  spinal 
nerves ; while  the  anterior,  which  is  rounded  and  blunt,  terminates 
about  two  lines  before  it  arrives  at  the  antero-lateral  or  correspond- 
ing fissure,  and  the  anterior  roots  of  the  nerves  cannot  be  directly 
traced  into  it. 

The  Spinal  Nerves,  consist  of  thirty-one  pair  on  each  side,  viz. : 
eight  cervical,  twelve  dorsal,  five  lumbar,  and  six  sacral,  arising  from 
the  secondary  grooves  or  furrows,  already  described,  on  either  side  of 
the  ligamentum  denticulatum.  In  their  characters  the  two  roots  are 
very  different, — the  anterior,  being  white,  hard,  and  small ; and  the 
posterior,  grey,  soft,  and  large.  Much  diversity  of  opinion  prevails, 
as  to  the  manner,  in  which  the  nerves  originate  from  the  spinal  mar- 
row ; but  the  more  general  idea  appears  to  be,  that  they  arise  by  two 
sets  of  filaments,  one  of  which  becomes  fused  or  blended  with  the 
grey  or  vesicular  mass  in  the  centre  of  the  cord,  while  the  other 
passes  upwards  and  inwards  through  its  structure,  and  is  sup- 
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posed  to  terminate  in  the  brain  itself.  On  leaving  the  spinal  core , 
each  nerve  receives  an  investing  tubule  from  the  pia  mater,  and  an 
inflection  from  the  arachnoid ; they  then  perforate  the  dura  mater  by 
distinct  foramina,  obtaining  likewise  an  investiture  from  that  struc- 
ture;  and-,  emerging  into  the  vertebral  foramina,  the  posterior  root 
dilates  into  a soft,  grey,  oval  ganglion,  to  the  anterior  face  of  wine  i 
the  hard  root  is  applied,  or,  more  strictly  speaking,  is  imbedded  m 
it  - yet  there  appears  to  be  no  direct  communication  of  their  tibres, 
but  after  the  formation  of  the  ganglion,  the  posterior  nerve  is  again 
collected  into  a plexiform  cord,  which  unites  inextricably  with  the  J 
anterior,  and  immediately  after  this  common  fusion,  a division  m o 
two  trunks  again  ensues,  and  of  these  the  anterior  is  now  decided} 
the  larger  This  ultimate  destination  will  subsequently  be  traced,  in 
the  description  of  the  plexuses;  but  it  may  perhaps  be  necessary  to 
observe  here,  that  the  origin  of  the  posterior  nerves  is  much  nearer 
the  corresponding  median  furrow,  than  the  anterior  ; the  former  bei  g 
also  more  intimately  connected  with  the  structure  in  front  of  its  onn  ■ 

PTftt31er  period,  of  nitra-uterioe  life,  the  spinel  nun-row  I 
sists  of  merely  a thin,  transparent,  pulpy  mass,  extending  the  entir 
Sh  oUhe  .piual  canal,  and  being  relatively  much  1-ger  ban  tlm  I 
brain  • it  afterwards  assume,  a laminated  appearance,  which,  bend-  1 
in  a-  backwards  on  itself,  forms  a complete  canal,  which  is  continuous 
with  the  cavity  of  the  fourth  ventricle  ; but  the  dense  pia  mater 
pressing  upon  it  about  its  centre,  from  before  backward: s,  causes  t le  | 
approximation  of  its  anterior  and  posterior  walls,  by  which  it  * con- 
verted into  two  distinct  tubules.  This  condition  continues,  to  about  I 
the  sixth  month,  when  the  canals  become  obliterated  by  neu  dep 

It  pI^tavTSas  y^  ch^acter 

ztzJZXz.  - * **■«* 

that'  in  fmtal  life 

ns  « th::s  length  * «»  r!,  « s 

of  the  rapid  elongation  of  the  cervical  regionitis  gf™?  of  iu 
upwards,  the  filum  terminale  alone,  remaimn0 
sacral  portion. 

CEREBRAL  NERVES. 

The  Cerebral  Nerves  consist  of  nine LpailJ.| LfJ^^TJdSngthei^ 
motor,  sensitive,  compound,  and  nerveso  spec  pair  are 

in  order,  from  before  backwards,  it  will  be  found  that  1 
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called  the  olfactory;  the  second,  optic;  the  third,  motores  oculorum ; 
the  fourth,  trochleatores ; the  fifth,  trifacial,  or  trigemini ; the  sixth, 
abducentes  ; the  seventh,  consisting  of  two,  are  termed  auditory 
and  facial ; the  eighth,  of  three,  the  pneumogastric,glosso-pharyngeal, 
and  spinal  accessory  ; and  the  ninth  is  known  as  the  lingual,  or  the 
hypo-glossal.  Of  these,  the  third,  fourth,  one  portion  of  the  fifth, 
sixth,  portio  dura  of  the  seventh,  spinal  accessory,  and  lingual,  are 
motor ; the  soft  root  of  the  fifth  pair,  the  pneumogastric  and  glosso- 
pharyngeal, are  sensitive  ; and  the  fifth,  taking  the  anterior  and 
posterior  roots  conjointly,  affords  a good  example  of  a compound 
nerve  ; while  the  nerves  of  special  sense  include  the  olfactory,  optic, 
auditory,  and  the  gustatory  branch  of  the  fifth. 

Olfactory,  or  First  Pair. — Each  olfactory  nerve,  arises  by  three 
roots,  -an  external,  middle,  and  internal ; the  external,  long,  slender, 
and  white,  takes  its  origin  from  the  most  posterior  convolution  in 
the  Sylvian  fissure,  where  it  is  continued  into  the  corpus  striatum, 
aii  communicates  with  the  fibres  of  the  anterior  commissure  ; the 
middle,  which  is  grey,  arises  from  the  most  posterior  convolution  of 
the  anterior  lobe  of  the  brain  (caruncula  mammillaris) ; while  the  in- 
tei **al>.  white  and  small,  sometimes  double,  and  of  a silvery  colour, 
takes  its  origin  from  the  innermost  lobule  of  the  anterior  lobe,  and 
is  continued  inwards  to  the  rostrum  of  the  corpus  callosum ; the 
three  roots  converge,  and  ultimately  unite  to  form  a prismatic  trunk, 
w IC^  Passing  forwards  and  inwards,  is  imbedded  in  a sulcus  on  the 
anterior  lobe,  lying  above  the  arachnoid,  and  below  the  pia  mater, 
with  the  grey  filament  forming  the  apex  of  the  prism ; on  the  cribri- 
01  m plate  of  the  ethmoid  bone  it  expands,  forming  an  oval  bulb  of 
a light  grey  colour  (olivary  ganglion),  soft,  and  devoid  of  neuri- 
enirna,  and  separated  from  its  fellow  by  the  crista  galli;  while  infe- 
rioily,  it  is  supported  by  the  dura  mater,  body  of  the  sphenoid,  and 
ci  1 ji  iform  plate  of  the  ethmoid  bone,  occasionally  extending  so  far 
orwards  that  it  conceals  the  nasal  branch  of  the  ophthalmic  nerve, 
tom  the  inferior  surface  of  the  bulb,  three  sets  of  branches  pass  off, 
namely , external,  middle,  and  internal,  which  descend  through  simi- 
arly  arranged  foramina  in  the  cribriform  plate  of  the  ethmoid  bone, 
each  branch  being  surrounded  by  a process  of  the  dura  mater,  which 
passes  into  the  nasal  cavity  to  become  continuous  with  the  fibrous 
layer  of  the  Schneiderian  membrane.  The  arachnoid  also  follows 
each  branch  for  some  distance  into  these  canals,  but  again  abandon- 
'Ul(^  f°rm‘ng  a cv^  sac}  ascends  to  re-enter  the  cranium, 
while  the  pia  mater  likewise  accompanies  the  nervous  filaments  ; 
after  a short  course  in  these  canals,  the  dura  mater  becomes  inti- 
®ate  y adherent  to  them,  conferring  on  them  a great  power  of  resist- 
ance, and  rendering  it  difficult  to  break  down  the  bone,  without  at 
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the  same  time  destroying  the  nerves.  Of  the  branches,  the  external 
are  distributed  to  the  pituitary  membrane,  on  the  middle  and  supe- 
rior spongy  bones,  the  internal  to  the  septum,  and  the  mid  e o ie 

roof  of  the  organ.  , ,, 

The  olfactory  nerves  are  peculiar  in  the  lower  vertebrata,  from  the 
olfactory  bulb  being  the  seat  of  a cavity  which  communicates  with 
the  lateral  ventricle,  an  organization  absent  m man.  These  nerv  es 
are  likewise  exceptional,  in  arising  by  three  roots  of  different  shades 
of  colour,  in  converging  within  the  cranium,  in  their  prismatic  form, 
in  lying  in  a deep  sulcus  or  furrow,  in  being  above  the  arachnoid 
and  devoid  of  neurilemma,  in  leaving  the  cranium  by  a number  o 
foramina,  and  in  not  possessing  the  power  to  excite  reflex  action. 
The  olfactory  nerves  are  sometimes,  but  rarely,  absent;  an  e 

such  a deficiency  exists,  the  sense  of  smell  is  also  wanting. 

Optic  Nerves,  or  Second  Pair. — In  order  to  see  t e origins 
these  nerves,  the  corpus  callosum,  fornix  velum  inteiTositu^pmea 
gland,  and  superior  vermiform  process  of  the  ceiebe  u , 1 ; 

raised;  and  to  be  able  to  follow  them  forwards,  as  they; ^around 
the  crus  cerebri,  the  inferior  cornu  of  the  lateral  ventricle  shot 
laid  open,  and  the  arachnoid  and  pia  mater,  carefully  removed  Pacij 
nerve  arises  by  two  roots,  one  from  the  nates,  the  other  from  the 
testes,  aud  these  passing  forwards,  are  next  attached  to  te  corpora 
geniculata  externa  and  interna  ; forming  now  a flattened  ba  , 
runs  downwards,  forwards,  and  inwards,  winding  round  tl  =• 
cerebri  from  which  it  likewise  takes  an  origin,  here  constituting 
tractus  opticus;  next,  converging  towards  its  * 

in  the  optic  chiasma,  or  commissure,  which  may 
sixth  attachment  from  the  tuber  cinereum.  Ihe 
resembling  a Maltese  cross,  being  related  posterior  y 
cinereum,  above  and  before  to  the  grey  floor  of  the  third  ventric^ 

which  attaches  it  to  the  brain,  below  to  the  olivary  process  o f the 

sphenoid  bone,  and  externally,  to  the  carotid  artery,  and  external 
nerforated  plate.  It  consists  of  three  sets  of  fibres— non-decm-.  •-> 
decussating!  and  commissural ; the  first,  which  are  the  most  extern  , 
“oihe  eye  on  then-  own  side ; the  ^ 
incr  the  centre  of  the  chiasma,  supply  the  inner  pai 
the  opposite  side  ; whilst  the  third,  or  most  internal  behind 
forwards,  and  are  then 

commissural  fibres  of  origin;  and  again,  in  10  ' forwards 

ning  from  the  retina  of  one  side  backwards,  they  ««am  turn 
7&at  of  the  opposite  eye,  constituting  the ’^.i 
termination;  another  decussation  ha,  likewise  ell„. 

from  above  downwards,  but  without  posit,™  yjl^nmg^ 

ence,  we  are  however,  bound  to  confess,  even  after  thorn 
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preparation,  that  such  an  arrangement  has  eluded  our  observation. 
The  optic  nerves,  now  springing  from  the  front  of  the  commissure’ 
pass  outwards  and  forwards,  lying  below  the  anterior  cerebral  arte- 
ries, and  above  the  lesser  wings  of  the  sphenoid  bone,  which  they 
groove ; and  entering  the  optic  foramen,  become  surrounded  by  a 
dense  sheath  of  dura  mater,  which  constricts  them  as  they  run 
through  the  hole  ; continuing  their  course  forwards  and  outwards 
until  they  reach  the  globe  of  the  eye,  they  perforate  the  sclerotic 
coat  by  a cribriform,  and  the  choroid  by  a well-defined  aperture 
when  they  ultimately  expand  to  form  the  retina.  On  passing  from 
the  chiasma  to  the  optic  foramen,  the  nerve  lies  superior  and  internal 
to  the  deep  carotid  artery ; and  here,  the  ophthalmic  lies  to  its  outer 
side,  but  afterwards  winds  round  it  to  its  internal.  In  the  orbit  it 
is  surrounded  by  the  recti  muscles,  and  ciliary  nerves,  but  has  in  ad- 
dition the  following  parts  in  connection  with  it 

Relations.  Above,  the  superior  division  of  the  third,  and  nasal 
nerves  ; externally,  the  lenticular  ganglion,  its  roots,  and  the  op- 
thalmic  artery,  and  vein ; internally,  the  naso-ciliary  branches ; and 
interiorly,  the  inferior  oblique  division  of  the  third. 

The  optic  nerves  consist  of  very  delicate  filaments,  similar  to  those 
ot  the  brain  and  cord  ; and  show  the  same  disposition  to  become 
varicose  when  subjected  to  pressure,  as  exhibited  by  the  olfactory 
and  seventh  pair.  We  may  here  remark,  that  a perfect  decussation 
ot  the  nervous  filaments  occurs  in  the  chiasma  of  fishes. 

Third  Pair,  or  Motores  Oculorum,  white  and  round,  arise  each 
from  the  inner  edge  of  the  crus  cerebri,  where  it  emerges  from  the 
pons ; but  this  origin  is  merely  apparent,  as  the  filaments  may  be 
traced  into  the  locus  niger  ; from  this  point  they  pass  a little  back- 
wards and  downwards,  in  order  to  escape  between  the  anterior  cere- 
bellar and  posterior  cerebral  arteries,  and  winding  round  the  latter, 
pass  upwards,  forwards,  and  outwards,  internal  to  the  posterior  com- 
municating artery,  through  the  fine  areolar  tissue  of  the  middle  suba- 
rachnoid space ; each  nerve  next  runs  between  the  attachment  of  the 
convex  and  concave  margins  of  the  tentorium,  and  entering  the  outer 
wall  of  the  cavernous  sinus,  lies  above  the  fourth  in  the  two  posterior 
thirds  of  that  space,  but  below  it  in  the  anterior  ; it  now  becomes 
flattened,  and  divides  into  a superior  and  inferior  division,  both  of 
which  enter  the  orbit  by  the  sphenoidal  fissure,  between  the  two 
heads  of  the  external  rectus  ; the  superior  division,  the  smaller,  as 
it  enters  the  fissure,  has  above  it  the  frontal  nerve,  and  one  head  of 
the  external  rectus ; and  immediately  beneath  it,  the  optic  and  nasal 
from  which  it  receives  a communicating  branch ; continuing  its  course 
forwards  and  inwards,  it  divides  into  two  branches,  of  which  the 
superior,  or  the  larger,  winding  round  the  inner  margin  of  the  su- 
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perior  rectus,  near  its  back  part,  and  lying  on  the  superior  surface 
of  that  muscle  for  a short  distance,  where  it  is  flattened,  Banks  into 
the  deep  aspect  of  the  levator  palpebrae  superiors,  in  which  the  fila- 
ments of  the  nerve  may  be  traced  to  its  palpebral  attachment  , 
while  the  second,  or  inferior  of  the  two,  enters  and  supplies  the  ocu- 
lar surface  of  the  superior  rectus  muscle.  The  inferior  division,  on 
entering  the  foramen  lacerum  orbitale,  lies  below  the  superior  1- 
vision  and  the  nasal,  and  above  the  sixth  nerve  ; then  passing  for- 
wards and  lying  inferior  and  external  to  the  optic  nerve,  it  divides 
into  three  branches, -an  external,  middle,  and  internal  5 of  these, 
the  first,  which  is  the  largest,  gives  off  immediately  after  its  01  g , 
the  short  root  to  the  lenticular  ganglion,  and  then  running  beneath 
the  optic  nerve,  and  on  the  ocular  surface  of  the  inferior  rectus 
winds  round  the  outer  margin  of  that  muscle  and  sinking  beneath 
it  supplies  the  ocular  aspect  of  the  inferior  oblique  ; the  second, 
middle^ branch,  sinks  into  the  ocular  aspect  of  the  inferior  rectus, 
whilst  the  third  or  internal,  larger  than  the  last,  nndflattenedt. 
versely  passes  inwards  beneath  the  optic  nerve,  and  above  the  m- 
S rictus,  and  supplies  the  deep  surface  of  the  notary 
It  will  be  thus  seen,  that  the  third  nerve  supplies  five  out  of  tl  a 
seven  muscles  in  the  orbit,  all  on  that  aspect  which  is  turned  towards 
the  eye  • and  from  the  peculiar  relation  which  the  nerve  beam,  mi 
mediately  after  its  origin,  to  the  cerebral  and  cerebellar  arteries,  af- 
fections of  its  motor  function  are  frequently  associated  with  cerebij 
vascular  derangement,  producing  a drooping  of 

“Zrtb  or  TROceLBATon  Nbrves,  sometimes  ^ 

extremely  small  and  fine,  like  a thread,  arise  usually  by  t 
ante,  from  the  valve  of  Yieussens  and  the  processus  a cerebell 

Seta  transverse  white  band  oocM  | - -j" 

between  them  ; and  here  they  are  r0„nd 

terpositum  , they  now ,>^™lThe .and  JU-J 

the  meso-cephalon,  and  l)inD  , • md  are  received 

cuter  a canal  between  the  lannnm  0 the  t »t 

between  the  layer,  of  the  outer  wall  but  after 

they  lie  at  first  above  the  ophthalmic, .and Wlow the  thud, 

some  distance  they  mount  above  the  a , th<*  neat^,  ^ ^ 

sphenoidal  fissure  at  its  base,  e "ccu  * , t],„  superior 

frontal  nerve  interiorly  and  externally, ^ and  c^ss.ng^ 
rectus  and  levator  palpebral,  become  flattened, 
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to  the  orbital  surface  of  the  superior  oblique  muscles,  near  their  pos- 
terior extremities. 

Recurrent  Branch. — Whilst  within  the  cavernous  sinus,  each 
gives  off  a recurrent  branch,  which  runs  backwards  and  outwards 
between  the  hirers  of  the  tentorium,  in  which  it  terminates  ; some- 
times, this  branch  also  receives  a iilament  from  the  opthalmic.  The 
fourth  was  considered  by  Sir  C.  Bell  as  the  respiratory  nerve  of  the 
orbit,  being  the  highest  nerve  of  that  superadded  system,  arising 
from  the  respiratory  tract.  In  the  cavernous  sinus,  it  is  intimately 
connected  with  the  opthalmic ; and  this  has  induced  some  anatomists 
to  consider  it  as  an  additional  root  of  that  nerve,  while  others, 
founding  their  arguments  on  its  distribution,  believe  it  to  be,  in  some 
way,  connected  with  the  common  motor  nerve  of  the  orbit.  It  is, 
however,  a curious  fact,  that  the  lachrymal  branch  of  the  opthalmic 
almost  constantly  receives  from  it,  a branch  of  communication  ; and 
in  a case  where  the  former  was  totally  absent,  it  was  replaced  by  a 
filament  from  the  latter ; there  would  appear  therefore  good  ground 
for  inferring  that  the  trochleator  should  be  considered  as  a compound 
nerve.  * 

Fifth  Nerve,  Trifacial  or  Trigemini,  consists  of  two  roots — one 
white,  round,  small,  and  hard ; and  the  other  soft,  grey,  large,  and 
ganglionic ; these  two  roots  are  seen  in  front  of  the  crus  cerebelli, 
which  constitutes  the  apparent  origin  of  the  nerve,  but  its  real  one 
can  be  traced  through  the  pons,  downwards  to  the  olivary  tracts  of  the 
medulla,  or  as  Dr.  Alcock  remarks,  to  the  floor  of  the  fourth  ventri- 
cle, where  they  arise  above  the  auditory  nerve,  from  a yellowish  grey 
layer,  which  connects  them  with  the  anterior  and  posterior  columns 
of  the  cord.  The  soft  root,  emerges  through  an  elliptical  aperture 
between  the  transverse  fibres  of  the  pons;  while  the  hard,  or  smaller 
escapes  through  a distinct  rounded  opening,  separated  from  the 
former  by  a small  papillar  enlargement,  and  lying  on  its  superior 
and  posterior  border.  The  soft  root,  consists  of  from  seventy  to  one 
hundred  filaments,  and  if  the  nerve  is  forcibly  torn  from  its  attach- 
ment, a mammillary  tubercle  remains,  which  Bichat  conceived  con- 
stituted its  origin  ; it  always  seems  constricted  when  passing  from 
the  pons,  but  beyond  that  point  it  becomes  enlarged  and  rounded  ; 
while  the  hard  root,  which  was  situated  on  its  superior  and  posterior 
margin,  now  appears  on  its  internal  aspect,  where  it  is  retained  in  a 
groove,  by  a fold  of  arachnoid,  which  is  common  to  both  nerves.  They 
now  run  forwards  and  outwards  beneath  the  tentorium,  supported 
by  a fold  of  arachnoid  membrane,  and  passing  through  an  oval  aper- 
ture, above  the  superior  angle  of  the  petrous  portion  of  the  temporal 
bone,  and  below  the  superior  petrosal  sinus,  are  received  into  a de- 
pression on  its  superior  surface,  where  the  soft  portion  expands  and 
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forms  the  Casserian  ganglion,  beneath  which  and  the  formative  nerve, 
and  between  them  and  the  bone,  a double  fold  of  arachnoid  P 
loncred  but  it  does  not  cover  at  all  their  upper  surface  , and  hence, 
S the  dura  mater  adheres  most  closely  to  the  u-e  and  gam 
.lion  superiorly,  and  can  be  removed  only  with  difficulty.it^n  be 
detached  with  great  facility,  both  from  the  nerve  and  ganglion, 

^Casserian  or  Semilunar  Ganglion,  is  of  a light  ^ycdmrr^OT- 
cave  posteriorly  and  internally,  and  convex  anteriorly  and  externally 
it  receives  posteriorly  the  soft  root  of  the  fifth,  while  from  its  con- 
vexity three  branches  emanate,  namely,  the  ophthalmic,  su^rior  a 
inferior  maxillary;  the  inferior  surface, 
depression  in  the  W, 

stoted  b'”«thra*ter  1 4 yidian  nerve,  with  the  Vidian  branch  of 

cavernous  sinu3  by  a layer  fiom  t le  ecu  "V  externally,  by 

it  is  bounded  in  front,  by  the  internal  carotid  artery , extern  , y 

the  middle  meningeal  artery  ; posteriorly  y ue  aque  tw. 

pins,  Vidian  nerve,  and  artery ; and  interna Uy  1 ^ ^ 

" a^^the8  base™  e^i^its^thre^^nnd^sh^e^aperturM,  the 
highest  and  smallest  for  the  ophthalmic  , e inferior,  the 

and  position,  for  the  superior  maxillary  ; ^ metim- 

largest,  for  the  inferior  maxillary  nerve-the  last  ben^  ^ ^ 

divided  by  a narrow  septum  into  two  °P^J  the  ganglion 

transmits  the  hard  root,  and  the  larger  ^ sent  on 

itself,  while  from  the  margins  of  the  apertures,  processes 

each  nerve  as  it  escapes.  _ • „„ f„_;0r  ancle  of  the 

Ophthalmic  Nerve,  arises  from  ■ u sup  Awards,  enters  the 
ganglion,  and  passing  upwm^  orwanb,  what  flattened, 

outer  wall  of  the  cavernous  smus,  J being  ^ inferior>  exter- 
with  the  superior  margin  directed  internal  y,  l hi  hitis  dosely 
nally ; superiorly,  it  corresponds  to  the  fourth,  with  wm  ^ 

S i near  the  ** 

conies  related  to  the  third,  while  the  the  latter 

internal  but  afterwards  external  to  it  1(!rnal  rectus;  imme- 

crossing  from  within  outwards  to  reach  t^e  t ^ic  divides  into 
diately  behind  the  sphenoidal  fissure,  the  ophthalm 
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three  branches,  viz.,  lachrymal,  frontal,  and  nasal,  of  which  the  first 
is  the  smallest,  the  second  the  largest,  and  the  third  intermediate 
in  size  between  the  other  two. 

Lachrymal  Nerve,  extremely  small,  enters  the  orbit  surrounded 
by  a tubule  of  dura  mater,  through  the  apex  of  the  sphenoidal  fis- 
sure, lying  above  the  nasal,  and  below  the  superior  division  of  the 
third ; it  passes  forwards  and  outwards,  along  the  upper  edge  of  the 
external  rectus  muscle,  accompanied  by  the  lachrymal  artery,  and 
divides  into  three  sets  of  filaments — glandular,  palpebral,  and  com- 
municating ; the  first,  very  numerous  and  flat,  enter  the  osteal  sur- 
face of  the  gland,  in  which  they  terminate ; the  second,  consisting 
usually  of  two  filaments,  pass  either  through,  or  between  the  gland 
and  the  bone  ; then  pierce  the  palpebral  ligament,  and  descending  a 
little,  one  (temporal)  passes  upwards  and  outwards,  to  be  lost  in  the 
skin  on  the  anterior  part  of  the  temporal  region  ; while  the  other, 
running  inwards,  above  the  ciliary  margin  of  the  lid,  communicates 
internally  with  the  supratrochleator  branch  of  the  mrjt'tfq  to  form  the 
superior  tarsal  arch  of  nerves ; the  third,  or  communicating,  runs 
downwards  and  outwards,  on  the  external  wall  of  the’orbit,  and  com- 
municates with  a twig  of  the  orbital  division  of  the  superior  maxil- 
lary ; from  the  loop  thus  formed,  two  nerves  arise,  one  the  subcuta- 
neus  malm,  which  passes  through  the  malar  bone,  where  it  is  covered 
by  the  orbicularis  palpebrarum,  which  it  perforates  to  reach  the  skin 
of  the  cheek  and  lower  lid,  and  communicates  with  branches  of  the 
portio  dura ; the  other,  the  temporo-malar,  also  pierces  the  malar 
bone  under  the  temporal  muscle,  through  which  it  escapes  to  supply 
the  skin  over  the  external  angular  process  of  the  os  frontis.  The 
lachrymal  nerve  receives  a branch  of  communication  from  the  fourth 
in  the  cavernous  sinus,  but  it  is  so  very  small  that  it  frequently 
escapes  notice. 

Frontal  Nerve. — The  largest  division  of  the  ophthalmic,  enters 
the  orbit  through  the  sphenoidal  fissure,  lying  inferior  and  external 
to  the  fourth,  and  above  the  superior  division  of  the  third,  from 
which  it  is  separated  by  the  levator  palpebrae,  superior  rectus,  and 
one  head  of  the  external  rectus ; it  passes  forwards  and  outwards, 
lying  on  the  levator  palpebrae,  which  it  grooves,  and  beneath  the 
periosteum,  and  about  one  inch  behind  the  margin  of  the  orbit,  be- 
comes flattened,  and  divides  into  two  branches — an  internal  or  supra- 
trochleator, and  an  external  or  proper  frontal,  or  supraorbital ; the 
former  runs  forwards  and  inwards,  passes  above  the  trochlea  of  the 
superior  oblique  muscle,  where  it  sends  down  a branch  to  communi- 
cate with  the  iufratrochleator ; it  then  pierces  the  superior  palpebral 
ligament,  escapes  beneath  the  lower  margin  of  the  corrugator  super- 
cilii,  and,  perforating  the  internal  fibres  of  the  orbicularis  palpebra- 
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rum,  divides  into  two  sets  of  branches— superior,  which  pass  up- 
wards and  inwards  to  supply  the  integuments  of  the  centre  of  the 
forehead,  orbicularis,  and  occipito-frontalis  muscles ; aud  an  inferior, 
which  divides  into  palpebral  and  nasal  filaments ; the  one  supplying 
the  upper  lid,  and  communicating  with  the  lachrymal,  and  the  other 
passing  downwards  and  inwards,  to  be  distributed  to  the  integument 
on  the  side  of  the  nose.  The  supratrochleator  branch  is  sometimes 
very  large,  and  in  that  case  gives  off  a portion  of  the  filaments  which 
the^proper  frontal  ought  to  have  supplied.  The  proper  frontal,  or 
supraorbital,  passes  through  the  supraorbital  notch,  sending  mtoto* 
osseous  diploe  a small  branch,  which  may  be  traced  to  the  frontal 
sinus  then  runs  between  the  corrugator  superciln  and  the  orbicu- 
laris palpebrarum,  and  afterwards  curving  upwards,  dmdes  into  two 
bmnches-an  external  and  internal;  the  former,  the  larger  of  the 
two  passes  upwards  and  outwards  between  the  occipito-fiontahs 
and  the  periosteum,  and  divide  into  long  and  flat  branches,  which 
pierce  the  muscle,  and  are  principally  distributed  to  t^  ^teguments 
verv  few  being  given  either  to  the  periosteum  or  muscle  , while  the 
X or  int  Ji  frontal,  pin.  the  upper  b-  of  the 
muscle,  to  be  distributed  to  the  integument,  both  it  and  the  torn 
sendino-  their  branches  back  as  far  as  the  lambdoid  suture. 

nIsIl  Nerve,  intermediate  in  size  between  the  lachrymal  and 
. Nfnl  PTlters  tile  orbit  through  the  base  of  the  sphenoidal  fissure 

iiums 

the  upper  port  of i the  ™ > downwmb  ond  forwards  between 

ffliTto  nrmifv  on  the  anteri  ” » 

spongy  bones  vvmBoni ^hit^ids  filaments  to  the  skin  (Wenzel), 

piere. 

lateral  cartilage  to  the  bone,  and  becomiugcuumeo  ^ p 
fan-like  branches  on  the  side  of  the  nasal  ak.  The  externa 
trochleator  branch  passes  forwards  beneath  tlie  pulley 
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rior  oblique,  pierces  the  inferior  palpebral  ligament,  sending  branches 
through  the  fibrous  covering  of  the  lachrymal  sac,  to  supply  it  as  well 
as  the  nasal  duct,  and  ultimately  terminates  in  the  lower  lid,  assist- 
ing with  the  subcutaneous  make  and  a branch  from  the  infra-orbital 
in  forming  the  inferior  tarsal  arch. 

Branches  of  the  Nasal  Nerve. — While  in  the  anterior  part  of 
the  cavernous  sinus,  the  nasal  nerve  receives  filaments  from  the  sym- 
pathetic, or  carotid  plexus,  and  on  entering  the  orbit  gives  off  a twig 
of  communication  to  the  superior  division  of  the  third  ; after  this, 
and  while  on  the  outer  side  of  the  optic  nerve,  it  throws  off  the  long 
root  to  the  lenticular  ganglion ; but  this  will  be  examined  hereafter, 
as  well  as  the  two  long  ciliary  branches,  which  arise  on  the  inner 
side  of  the  optic  nerve,  as  they  appertain  to  the  same  system. 

Lenticular  or  Ophthalmic  Ganglion,  is  somewhat  ovoid  in  shape, 
with  the  larger  extremity  situated  posteriorly,  placed  on  the  external 
side  of  the  optic  nerve,  and  internal  to  the  external  rectus,  and  lying 
about  three  lines  in  front  of  the  optic  foramen,  but  behind  and  at 
some  distance  from  the  globe  of  the  eye ; it  is  always  surrounded  by 
a quantity  of  loose  fatty  tissue,  that  renders  its  dissection,  under  all 
circumstances,  an  operation  of  extreme  difficulty,  but  in  a very  fat  sub- 
ject, almost  an  absolute  impossibility.  The  surface  turned  towards  the 
optic  nerve  is  concave,  whilst  that  on  the  outer  side  is  convex,  and 
it  presents  four  angles — the  posterior  superior,  receiving  the  long 
root  from  the  nasal,  and  the  posterior  inferior,  that  from  the  inferior 
oblique  division  of  the  third  ; while  from  the  anterior  angles,  both 
above  and  below,  arise  the  short  ciliary  nerves.  The  ganglion  con- 
sists of  two  very  obvious  constituents  : at  its  posterior  margin  the 
two  white  filaments  unite  in  a loop,  the  concavity  of  which  is  di- 
rected backwards,  and  from  this  loop  short  plexiform  filaments  pass 
forwards,  involving  in  their  areolse,  the  granular  ganglion  cells  which 
form  it ; so  that  while  the  posterior  margin  is  white,  the  anterior 
or  greater  portion  is  grey;  but  it  does  not  seem  that  the  exist- 
| ence  of  ganglionic  cells  is  essential  to  the  function  of  the  ciliary 
1 branches  emanating  from  the  ganglion,  as  we  have  often  observed  the 

* formative  branches  coalescing  to  form  a loop,  without  the  presence  of 
!;  a ganglion  or  its  elements,  whilst  from  a careful  examination  of  the 
I iris,  we  could  not  detect  any  anatomical  chai’acter  indicating  ineffi- 

* ciency  of  function  during  life.  The  ciliary  branches  which  arise  from 
the  anterior  angles  of  the  ganglion,  are  divisible  into  a superior  and 
inferior  fasciculus,  the  former  consisting  of  from  four  to  six,  and  the 

| latter  of  from  six  to  ten  filaments ; these  pass  forwards  tortuously 
| around  the  optic  nerve,  which  they  leave  on  reaching  the  globe  of  the 
I eye,  and,  turning  directly  forwards,  pierce  the  sclerotic  at  its  poste- 
fr  rior  third,  and  then  running  between  it  and  the  choroid,  perforate 


552 


CEREBRAL  NERVES. 


the  ciliary  ligament,  in  which  some  of  them  remain,  while  the  larger 
number  emerge  from  its  inner  circle,  to  terminate  in  the  iris.  Tiede- 
mann  believes  that  the  ciliary  arteries  are  accompanied  by  branches 
of  the  lenticular  ganglion,  the  former,  in  fact,  conducting  them  to 
the  retina;  and  also  states,  that  he  has  seen  a filament  perforate  the 
optic  nerve  with  the  arteria  centralis  retinae ; but  the  existence  of  the 
filament,  described  as  arising  from  the  Casserian  ganglion,  and  join- 
ing the  inferior  root  of  the  lenticular  ganglion,  wants  confirmation. 

Naso-ciliary  Nerves  are  two,  sometimes  three,  or  even  four 
slender  filaments,  which  arise  from  the  nasal  nerve,  on  the  internal 
side  of  the  optic,  and  after  communicating  with  the  other  ciliary 
branches,  run  on  each  side  of  the  optic  nerve,  having  a similar 
termination  to  those  before  mentioned.  These  nerves  have  been 
sometimes  termed  “long  ciliary,”  without  any  obvious  reason  or 

advantage.  „ , _ . 

Superior  Maxillary,  or  Second  Division  of  the  Fifth,  arises  in  j 

common  with  the  ophthalmic,  from  the  anterior  and  external  part  of  . 
the  cranglion,  and  runs  almost  horizontally  forwards,  to  reach  tlie 
foramen  rotundum,  through  which  it  passes,  into  the  pterygo-max- 
illary  fossa;  it  now  curves  forwards,  along  the  superior  .wall  of  that 
fossa,  with  its  concavity  directed  upwards  and  forwards,  and  enters 
the  infra-orbital  canal,  through  which  it  runs  forwards  and  down- 
wards, until  at  length  it  emerges  by  the  infraorbital  foramen  to  termi- 
nate on  the  face.  This  nerve  is  commonly  overlapped  at  its  origin 
by  the  ophthalmic,  and  in  the  remainder  of  its  course  within  the 
skull  which  does  not  exceed  half  an  inch,  lies  close  to  the  bone, 
being  only  separated  from  it,  by  a thin  layer  of  dura  mater;  it  is  at 
first  a little  flattened,  but  as  it  passes  through  the  foramen  rotun- 
dum it  becomes  cylindrical  and  constricted  by  the  margins  of  that 
aperture;  in  the  pterygo-maxillary  fossa  it  loses  the 

character  which  it  possessed  while  within  the  cranium  and  becomes 

white  and  fasciculated,  being  here  easily  torn  into  bands,  of  en  of 
pearly  whiteness.  As  it  lies  in  this  bony  fossa  the  internal  maxU 
lary  artery  is  on  its  outer  side,  and  the  vertical  plate  of  t < D 
onits  internal  ; but  on  entering  the  infra-orbital  camd,  * 
lies  on  the  infra-orbital  artery  ; it  now  escapes  through l the  orame 
of  that  name,  between  the  outer  head  of  the  levator  labnmpeno^ 
alaeque  nasi,  and  the  levator  anguli  oris,  and  dmdesintopa^  > 
nasal,  and  labial  branches  : the  first,  or  the  palpebnd,  g 

wards,  supplying  the  integument  and  conjunctiva  of  tl  1 "J 

communicating  externally,  with  the  malar  branch  9CCond, 

and  internally,  with  the  infra-trochleator  o it  nas<  ’ . tpe  ju- 
or  nasal,  run  on  the  side  and  dorsum  of  the  nose,  supp  yi 
tegument,  and  communicating  with  the  nasal  of  the  1 
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while  the  third,  or  labial,  which  are  very  numerous,  mu  downwards 
and  inwards  to  the  upper  lip,  supplying  the  integument  of  that 
region,  and  there  communicating  with  the  facial  nerve. 

Collateral  Branches  of  Superior  Maxillary. — 1.  Ganglionic ; 2. 
Superior  dental ; 3.  Orbital ; 4.  Infra-orbital ; 5.  Anterior  dental. 

Ganglionic,  consist  of  two  branches,  which  descend  from  the  in- 
ferior surface  of  the  nerve,  and  being  joined  by  filaments  from  the 
sympathetic,  form  Meckel’s  ganglion,  which  is  an  oval  swelling  of  a 
grey  colour,  lying  on  the  outer  side  of  the  ascending  plate  of  the 
palate  bone,  at  the  superior  part  of  the  pterygo-maxillary  fossa,  and 

Jon  the  internal  side  of  the  internal  maxillary  artery,  in  its  third 
stage  ; occasionally  this  ganglion  is  absent,  when  branches  derived 
from  the  superior  maxillary  take  the  place  of  those  which  ought  to 

!have  arisen  from  the  ganglion — these  branches  being  an  inferior  or 
posterior  palatine,  an  internal  or  spheno-palatine,  and  a posterior  or 
Vidian. 

The  Inferior  or  Posterior  Palatine  Nerves,  are  three  in  number, 
namely,  anterior,  middle,  and  posterior.  The  first,  or  great  pala- 
tine, descends  in  the  ppsterior  or  pterygo-palatine  canal,  and  emerg- 
' ing  on  the  soft  palate  inferiorly,  passes  forwards,  dividing  into  an 
j external  and  internal  branch ; the  former,  running  internal  to  the 
i alveolar  process  in  a groove  as  far  as  the  incisive  foramen,  where  it 
: join3  Cloquet  s ganglion ; while  the  latter,  proceeds  to  the  centre  of 
the  soft  palate,  where  it  is  distributed  to  the  mucous  membrane  and 
palatine  glands.  During  the  course  of  the  trunk  through  the  pos- 
terior palatine  canal,  it  sends  branches  forwards  through  the  bone 
(long  nasal)  to  ramify  on  the  pituitary  membrane,  covering  the 
middle  and  inferior  spongy  bones  ; as  well  as  several  small  twigs 
that  pierce  the  inner  wall  of  the  maxillary  sinus,  and  supply  the 
molar  teeth. 

Middle  Palatine  Branch. — Smaller  than  the  last;  descends  through 
a special  canal  in  the  pterygoid  process  of  the  palate  bone,  and 
emerging  inferiorly,  is  distributed  on  the  nasal  surface  of  the  soft 
* palate. 

Posterior  Palatine  Branch. — An  exceedingly  slender  twig,  often 
absent ; pierces  the  pterygoid  process  of  the  palate  bone,  by°a  small 
I foramen,  and  is  lost  in  the  soft  palate  and  uvula. 

I Internal,  or  Spheno-Palatine,  arises  from  the  internal  surface 
of  Meckel’s  ganglion,  and  consists  of  two  branches,  an  external  ami 
internal,  both  passing  into  the  nose  by  the  spheno-palatine  foramen  ■ 
the  former,  on  entering  the  cavity,  runs  along  the  superior  meatus 
and  spongy  bone,  supplying  the  pituitary  membrane  of  these  parts 
and  sometimes  giving  off  a pharyngeal  branch,  which  is  distributed 
to  the  superior  part  of  the  pharynx ; while  the  latter,  or  internal 
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sometimes  called  the  naso-palatine,  or  nerve  of  Cotunmus,  passes  in- 
wards, crossing  the  inferior  and  anterior  part  of  the  side  of  the  body 
of  the  sphenoid  bone,  reaches  the  septum,  and  running  downwards 
and  forwards,  enters  the  anterior  palatine  canal,  where  it  joins  the 
superior  part  of  Cloquet’s  ganglion,  the  internal  palatine  being  con- 
nected with  its  inferior  extremity.  Cloquet’s  ganglion  may  be  ex- 
posed bv  sawing  a wedge-shaped  piece  from  the  symphysis  of  the 
superior  maxillary  bones,  and,  when  this  is  done,  a inform  mass 
is  seen,  occupying  the  foramen  incisivum,  its  principal  bulk  bei  g 
composed  of  dense  periosteum,  on  the  removal  of  which,  some * fa . ) 
areolar  tissue  appears,  and  on  unravelling  this  web,  a ejmn«» 
tion  is  observed  between  the  naso-palatine,  and  the  palatine  nerv  . 
We  have  also  sometimes  observed  a slight  enlargement  wi  i a g y 
tinge,  at  the  point  of  union,  but  by  no  means  constantly.  ^ 
ganglion  is  described  as  being  large  in  the  gmnimvora . and 
ally  in  the  horse,  in  which  it  receives  a branch  from  the  ^actory 
Cruveilhier  describes  the  naso-palatine  nerve,  as  passing  through  the 
bone  to  that  portion  of  the  palate  behind  the  incisor  teeth  mid 
believes,  with  Arnold,  that  Cloquet’s  ganglion  has  no  existence,  but 
in  this  opinion  we  find  ourselves  unable  to  coincide. 

Vidian  Nerve,  pursues  an  exceedingly  long  course,  bei  „ % 

without  the  cranium,  then  within  that  cavity ; then  in 
panum,  or  middle  ear  ; and  lastly,  without  the  cranial  cavity  agahf 
It  arises  from  the  posterior  part  of  Meckel’s  ganglion,  an  pas  ng 
outwards  and  backwards  through  the  pterygoid  canal  p.erces  th 
cartilage  which  closes  the  foramen  lacerum  antenus  in  kasi  era 
between  the  Eustachian  tube  and  til  e carotid  artery  ; ;„1," the 

into  an  inferior  or  carotid  branch,  and  a superior  0. ■«*** ■> “ 
former,  the  larger  of  the  two,  passes  upwards  in  *be 
and  anastomoses  with  the  sixth,  smol  ( t 

branches,  to  form  the  carotid  plexus  ; while  th e latter  or  *ej 
petrosal  branch,  run,  backwards  in  a groove,  beneath  t he 
ganglion,  on  the  upper  surface  of  the  petrous 

bone,  invested  by  dura  mater,  and  accompanied  in  to  mmj 
a branch  of  the  middle  meningeal  artery u rt 
Fallonii  which  leads  into  the  aqueduct  of  Fallopius,  m 
passes  downwards,  backwards,  and  outwarda,  and  laving 
heated  with  the  intumescentia  g^Mormu  of  to  portm  dmw^ 
pierces  the  posterior  wall  of  the  tympanum  1 and,  runnmg 
wards  through  that  cavity,  betw«n  the  long  orn.  f 
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leaves  it,  to  terminate  by  forming  the  submaxillar y ganglion,  some 
anatomists  having  succeeded  in  tracing  a branch  to  the  lingualis 
muscle. 

Submaxillary  Ganglion. — A small  oval  body,  of  a pinkish  grey 
colour,  situated  on  the  posterior  edge  of  the  hyo-glossus  muscle  ; in 
addition  to  the  Yidian,  two  filaments  likewise  descend  from  the  gus- 
tatory to  join  its  posterior  angle  ; while  again,  two  others,  arising 
from  the  anterior  angle,  seem  to  ascend,  to  join  the  gustatory. 
Farther  on,  a number  of  sympathetic  twigs,  conveyed  to  the  gland 
by  the  facial  artery,  also  enter  into  its  formation  ; and  we  have 
seen  a filament  from  the  mylo-hyoid  branch  of  the  inferior  dental, 
also  joining  it,  in  one  instance.  There  is  some  doubt  as  to  whether 
the  chorda  tympani  really  enters  the  ganglion,  as  a branch  of  the  su- 
perior maxillary  ; many  authorities  are  disposed  to  believe  that  the 
Vidian  actually  terminates  in  the  portio  dura,  and  assert  that  the  for- 
mative branch  to  the  ganglion,  is  a distinct  branch  of  the  latter,  which 
accompanies  the  gustatory,  into  the  submaxillary  gland,  to  preside 
over  the  rhythmic  motions  of  its  ducts,  and  afterwards  continuing 
its  course  to  the  lingualis  muscle,  constitutes  its  motor  nerve.  Pre- 
cisely the  same  remark  may  be  applied  to  the  Yidian,  in  the  anterior 
part  of  its  course ; and  we  have  always  been  inclined  to  consider 

I it  also  as  a branch  from  the  portio  dura  to  Meckel’s  ganglion,  and 
not  as  one  from  the  ganglion  to  the  nerve. 

The  Orbital  Branch  of  tiie  Superior  Maxillary,  enters  the 
orbit  through  the  spheno-maxillary  fissure,  and  passing  upwards  and 
forwards,  between  the  outer  wall  of  that  cavity  and  the  periosteum, 
anastomoses  with  the  lachrymal,  and  then  divides  into  a temporal 
and  a malar  branch  ; the  former,  escaping  through  the  orbital  plate 
of  the  malar  bone,  passes  through  the  temporal  muscle  and  fascia,  and 
becoming  superficial,  terminates  in  the  integument  of  the  temporal 
region,  where  it  communicates  with  the  portio  dura,  and  the  temporo- 
auricular  nerves  ; while  the  latter  pierces  the  same  bone,  and  is  dis- 
*'  tributed  to  the  integuments  of  the  cheek. 

Superior  Dental  Branches  of  the  Superior  M axillary,  are 
two  in  number — superior  and  inferior — which  arise  from  the  nerve 
? just  before  it  enters  the  infra-orbital  canal,  after  having  first  sent 
' a few  branches  to  the  buccinator,  and  fat  in  the  vicinity  ; they  enter 
1 proper  canals  in  the  bone,  and  passing  forwards,  the  superior  com- 

Smunicates  with  the  anterior  dental,  and  the  inferior  with  that  above 
’t,  close  to  the  canine  fossa.  From  their  inferior  surface  a number 
of  branches  arise,  which  in  the  diploe  form  an  intricate  interlacement, 

■ from  which  filaments  are  sent  into  the  neutral  apertures,  to  the 
f fangs  of  the  molar  and  bicuspid  teeth  ; but  it  does  not  appear  that 
all  the  plexus  is  consumed  by  the  dental  branches,  as  many  filaments 
• are  lost  on  the  diploic  cancellous  walls  of  the  bone  itself. 
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Anterior  Dental  of  the  Superior  Maxillary.— An  exceedingly  uj 
large  branch,  arising  from  the  infra-orbital,  near  the  facial  extremi- 
ty of  the  canal,  enters  a special  channel,  passing  at  first  inwards, 
then  downwards,  but  separated  from  the  antrum  and  its  lining 
membrane,  by  a thin  osseous  plate  ; having  arrived  at  the  root  of  the 
nasal  process,  it  divides  into  a number  of  branches,  some  of  wh 
remain  in  the  bone,  while  the  greater  number  supply  the  incisor, 
canine,  and  first  bicuspid  teeth  ; from  the  outer  side  of  the  trunk,  a 
small  filament  passes,  to  communicate  with  the  posterior  superior 

^Inferior  Maxillary  Nerve,  or  Third  Division  of  the  Fifth, 
of  which  it  is  the  largest  branch,  arises  from  the  posterior  urfenoj 
angle  of  the  ganglion,  then  passes  downwards,  forwards,  and  ou 
wards  and  escaping  from  the  cranium  by  the  foramen  ovale  1 each 
ttmzygomatic  fossa'  In  the  tat  part  of  its  course,  the  hard  root  of 
the  fifth  lies  beneath  it,  at  the  foramen  ovale  postenoi  to  t,  and  in 
the  fossa  first  external  Lnd  anterior  to  it,  and  then  —ding  round 
it  they  become  intimately  united  ; but  prior  to  this  um°n,  ^ey  can 
easily6  be  distinguished,  one  being  grey  and  plexiform,  and  the  other 
6w“£  and  distinctly  fibrous.  While  in  the  £ 

ferior  maxillary  nerve  has  the  following  relations  Antenorl) , 
Sterio“dge  o7f  the  internal  pterygoid,  and  the  tensor  plat,  rnMcta 
posteriorly,  the  middle  meningeal  artery,  and  origm  of  the internal 
ta,  al  ligament  of  the  lower  jaw ; paternally,  the  ezterna  pterygoid 
SS&U,  the  otic  ganglion,  and 1 the ■»-*£££, 

motor  and  sensific-the  former, 
^ tCoeal,  consists  of  two  branches,  an  anterior  and  post* 

rior,  which  7 ft.  „,H 

hrlnctafrom  the  buccal  and  mr-eterin  nerves . 

anterior,  and  the  other  on  the  posterior  pm  bralKh 

SK^ioih  U temporal  branches  of  the  superior 

‘^BuOTAL^RANCin— May  be  either  single, 01  a^ingl* 

roots,  which,  piercing  the  external  P^yg^  u>mlon  and  the 

trunk,  that  passes  forwards  betw^n  the  tepo^  ^ haV. 

external  pterygoid,  giving  ofl  twig  buccinator,  divides  into 

ing  arrived  at  the  posterior  margin  of  the  buccinat  , 
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f numerous  branches,  some  of  which  supply  the  skin  and  communicate 
with  the  portio  dura,  but  the  greater  number,  piercing  the  muscle, 

I are  ultimately  lost  in  the  mucous  membrane. 

Masseteric  Branch.— Smaller  than  the  last ; passes  outwards, 
piercing  the  superior  attachment  of  the  external  pterygoid,  and  hav- 
■ ing  given  off  a twig  to  the  periosteum  of  the  temporal  fossa,  escapes 
( through  the  sigmoid  notch  of  the  lower  jaw,  in  front  of  the  articula- 
i tion,  to  which  it  sends  a filament,  and  behind  the  coronoid  process 
i,  and  insertion  of  the  temporal ; it  then  divides  into  branches,  which 
<i  descend  in  the  deep  fibres  of  the  masseter,  as  low  as  the  angle  of  the 
jaw. 

Pterygoid  Branches,  usually  consist  of  three  or  four  short  fila- 
ments, and  one  long  branch ; two  of  the  former  enter  the  external 
pterygoid,  while  one  enters  the  internal ; but  the  latter,  much  larger 
and  longer,  arising  from  the  inferior  maxillary,  in  the  immediate 
vicinity  of  the  otic  ganglion,  courses  along  the  inner  surface  of  the 
d muscle,  and  unites  with  the  lesser  petrosal. 

Otic,  or  Arnold’s,  Ganglion. — This  small  nervous  centre  may 
either  be  dissected  from  within,  by  removing  the  petro-pharyngeal 

I aponeurosis  and  Eustachian  tube,  or,  having  turned  outwards  the 
external  pterygoid,  the  inferior  maxillary  nerve  should  be  cut  across, 
when  it  will  be  found  on  its  inner  side.  The  ganglion  is  small  and 
grey,  like  the  ophthalmic,  and  possesses  three  roots,  one  short,  from 
the  internal  pterygoid  branch  of  the  inferior  maxillary ; the  second 
long,  being  the  nervous  petrosus  superficialis  minor,  derived  from 
the  tympanic  plexus  ; while  the  third  is  grey  and  soft,  and  comes 
off  from  the  sympathetic,  as  it  surrounds  the  middle  meningeal  artery. 
Its  relations  are  the  following : — Externally,  the  inferior  maxillary 
i nerve,  before  it  gives  off  its  external  branches ; internally,  the  Eusta- 
i chian  tube  ; anteriorly,  the  tensor  palati,  and  the  posterior  edge  of 
f the  internal  pterygoid  muscle ; and  posteriorly,  the  middle  menin- 
i geal  artery,  and  a nervous  plexus  which  surrounds  that  vessel.  Its 
branches  are  four  in  number,  one  being  to  the  tensor  tympani,  a 
' second  to  the  tensor  palati,  a third  to  the  Eustachian  tube,  and  a 
fourth  to  communicate  with  the  temporo-auricular  branch. 

The  absence  of  this  ganglion  has  been  noticed  by  many  anatomists, 
but  we  have  invariably  found  it  present,  yet  with  some  variety  as  to 
> the  origin  of  its  short  root,  which  has  sometimes  sprang  from  the 
1 trunk  of  the  inferior  maxillary,  instead  of  from  its  internal  ptery- 
K goid  branch. 

Temporo-ahricular  Branch. — The  smallest  of  the  three  internal 
5 divisions  of  the  inferior  maxillary  nerve,  arises  from  its  outer  and 
back  part,  near  the  base  of  the  skull,  and  passes  backwards  and  out- 
; war‘ls,  between  the  Eustachian  tube  and  the  external  pterygoid  mus- 
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cle : it  soon  divides  into  two  branches,  which  surround  the  midc  e 
meningeal  artery,  when  they  again  unite  into  a single  nerve,  which 
runs  between  the  internal  lateral  ligament  and  the  neck  of  the  lower 
jaw,  and  divides  into  a superior  and  inferior  branch ; the  former  I 
winds  round  the  posterior  part  of  the  superficial  temporal  artery,  so 
as  to  become  superficial  to  it,  and  ascending  m company  with  it  to 
the  temporal  region,  terminates  in  the  integument during  its  comae 
it  gives  off  a branch  to  communicate  with  the  portio  dura,  as  we 
filaments  to  the  temporo-iuaxillary  articulation ; the  inferior  bran 
passes  downwards,  and  forms  a plexus  on  the  internal  maxilla^  ar 
tery,  the  filaments  that  compose  it  presenting  ganglionic  enlavgemeu 
at  intervals,  and  sending  twigs  to  the  parotid,  lobe  of _ the  ' 

poro-maxillary  articulation,  and  a branch  of  communication 

,UTN^RW™E?TASL.-Largerthan  the  gustatory,  with  which  it  aiw 

in  common;  it  descends  between  the  two  pterygoid  muscles  hen 
passes  downwards  and  outwards,  between  the  internal  ^ ^ 
ment  and  ramus  of  the  jaw,  enters  the  posterior  orifice  of  the  dental 
cnnal  and  coursin"  through  it  beneath  the  molar  teeth,  am  • 
me“  tliZnen,  wheSL  it  divides  into  two  branches-mne,  toe 

mental,  which  escapes  through  that  aperture,  md  p^mgtetw 
the  triangularis  oris  and  quadrates  menti,  divides  into > n Jim  e ,re 
diverging  filaments,  some  of  which  pierce 
distributed  to  the  mucous  membrane  of  the  lower  up , 

“ > superficial,  are  lost  in  the  integument,  and  commumcato 

^Xgporth.  dura the  continuation  of  the  trunk 

passes  beneath  the  wSe  corns.,  . 

^Crle^^  flmina  £**3!  £2 
molar,  canine,  and  incisor  teeth  * ‘T^likew^  rives  off 
pulp  1 and,  in  addition  to  th< i mento^  taJJ  Xumi  £ tiou  to 

the^gii^s tator y ^and  °j  ust  as  it  is  about  to  enter  the  dental  canal  it  9 
^.^^"•oove  in 

Which  it  is  bound  down  by  a process  of  niternal  latcral^g  i 

and  emerging  from  beneath  the  anterioi  e ge  hich  it  3Up- 

<rnid,  strikes  the  posterior  margin  of  the  mylo-h)  o , 
plies  on  its  upper  surface,  as .well las to  the 
running  on  the  lower  aspect  of  that  muse  , ■ • j over  the 

anterior  belly  of  the  digastric,  and  a few though  apparently 
symphysis,  to  the  quadratus  men  i.  lls  1 * f unction  distinctly 

an  offset  from  the  dental,  is  clear  y not ' 1 , fifth- 

shows  it  to  be  a direct  deviation  from  the  haid  mot 
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Gustatory  Nerve. — Smaller  than  the  last,  and  on  ai’ising  from 
the  inferior  maxillary,  lies  at  first  between  the  external  pterygoid, 
and  the  pterygo-pharyngeal  aponeurosis,  then  passes  downwards 
between  the  two  pterygoids,  and  here  receives  the  chorda  tympani, 
next  runs  between  the  ramus  of  the  jaw  and  internal  pterygoid,  and 
escaping  from  beneath  the  anterior  edge  of  that  muscle,  lies  on  the 
mylo-hyoid  attachment  of  the  superior  constrictor,  and  above  the  sub- 
maxillary gland  ; still  pursuing  its  course  forwards  and  upwards, 
accompanied  by  the  Wliartonian  duct,  which  it  crosses  at  an  acute 
angle,  and  lying  on  the  hyo-glossus,  and  mucous  membrane  of  the 
motxth,  and  above  the  sublingual  gland  and  mylo-hyoid  muscles,  it 
reaches  the  inferior  surface  of  the  tongue,  when  it  divides  into  long 
and  slender  filaments,  that  pierce  the  inferior  lingualis  and  stylo- 
glossus, and  its  ultimate  twigs  may  be  traced  to  the  simple  papillae 
on  the  dorsum  and  tip  of  the  tongue,  where  they  terminate  in  loops. 
The  gustatory  nerve  receives,  in  the  pterygoid  space,  a constant 
branch  of  communication  from  the  inferior  dental,  and  a little  lower 
down  the  chorda  tympani,  which  is  inseparably  united  with  it ; it 
also  gives  off  the  formative  branches  to  the  submaxillary  ganglion, 
as  well  as  twigs  to  the  tonsil,  half  arches  of  the  palate,  and  mucous 
membrane  of  the  fauces,  and  while  on  the  hyo-glossus,  a number  of 
filaments  join  the  lingual  or  hypo-glossal  nerve  to  form  the  hyo- 
glossal plexus,  which  rests  on  the  hyo-glossus  muscle.  The  sense  of 
taste,  resides  in  those  parts  supplied  by  the  gustatory  nerve. 

Sixth  Nerve,  or  Abducens,  intermediate  in  size  between  the 
third  and  fourth,  arises  from  the  pyramidal  body,  just  as  it  joins  the 


pons  Yarolii ; it  passes  upwards,  forwards,  and  outwards,  between 
the  pons  and  the  basilar  process  of  the  occipital  bone,  separated 
from  its  fellow  by  the  basilar  artery ; it  then  perforates  the  dura 
mater  about  a quarter  of  an  inch  below  the  posterior  clinoid  process, 
and  passing  over  the  suture  between  the  petrous  portion  of  the  tem- 
poral, and  the  sphenoid  bone,  courses  along  the  inner  wall  of  the 
cavernous  sinus,  lying  on  the  outer  side  of  the  carotid  artery,  and 
merely  separated  from  the  blood  of  the  sinus  by  the  venous  mem- 
brane ; but  at  the  anterior  part  of  the  cavity,  it  passes  outwards, 
lying  immediately  beneath  the  opthalmic  division  of  the  fifth,  and 
above  the  opthalmic  vein  ; it  then  runs  through  the  base  of  the 
sphenoidal  fissure,  between  the  two  heads  of  the  external  rectus, 
and  attaches  itself  to  the  deep  surface  of  that  muscle,  which  it  sup- 
plies exclusively.  While  in  the  cavernous  sinus,  it  communicates 
with  the  sympathetic  and  Vidian  nerves,  by  very  fine  filaments  which 
lie  on  the  outer  side  of  the  carotid  artery. 

Seventh  Nerve,  consists  of  two  portions — portio  mollis,  and  portio 
aura,  or  facial  nerve.  The  portio  mollis,  large,  grey,  and  flattened, 
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arises  from  the  side  of  the  calamus  scriptorius,  by  four  or  five  banded 
filaments,  which  unite  and  pass  upwards,  forwards,  and  outwards,  in 
front  of  the  pneumogastric  and  subpeduncular  lobule,  becoming 

__  . . . n . i 1 11*  1 * 1 _ W/l  I W/'l  TIT  nlfo 


visible  behind  the  eras  cerebelli ; while  the  portio  dura,  white, 

__  - - • • 1 l— v r\  Ka 


round,  and  fasciculated,  appears  to  rise  in  a depression,  bounded  be- 


hind by  the  restiform,  in  front  by  the  pyramidal,  above  by  the  pons, 
and  below  by  the  olivary  body,  and  winding  forwards  from  this 
point  beneath  the  crus  cerebelli,  becomes  applied  to  the  portio  mollis. 
In  their  course  outwards  and  forwards,  to  reach  the  external  auditory 
meatus,  they  are  separated  from  each  other  by  the  restiform  body, 
choroid  plexus  of  the  fourth  ventricle,  and  the  acoustic  artery,  a 
branch  of  the  superior  cerebellar  ; but  as  they  proceed,  their  relation 
to  each  other  becomes  altered,  as  the  dura  which  at  first  lay  anterior 
to  the  mollis,  on  entering  the  auditory  meatus,  becomes  superior  to 
it  • while  in  the  canal,  they  are  connected  by  a branch  of  communi- 
cation (portio  intermedia,  Wrisberg),  but  at  the  extremity  of  the 
meatus  they  separate  from  each  other  altogether ; and  each  should 
now  be  followed  independently  to  its  termination.. 

Auditory,  Terminal  Distribution.— On  reaching  the  extremity 
of  the  internal  auditory  meatus,  this  nerve  divides  into  the  vestibu- 
lar, aud  cochlear  branches;  the  former,  which  is  the  more  posterior, 
consists  of  three  sets  of  branches— superior,  middle  and  inferior  : 
the  first  pierces  the  inner  wall  of  the  vestibule,  immediately  behind 
the  internal  orifice  of  the  aqueduct  of  Fallopius,  and  is  distribute 
to  the  utriculus  and  the  ampullae  of  the  vertical  and  horizontal  s - 
circular  canals;  the  second  supplies  the  saccule;  aud l the 
which  is  the  smallest,  is  distributed  to  the  ampulla  of  the  obhque 
semicircular  canal.  The  latter,  or  cochlear  nerve,  pierces  the  inf  mid 
buliform  canal  at  the  inner  extremity  of  the  modiolus,  gw  » 
lateral  branches  which  perforate,  in  a spiral  Wj*’ 
canal,  and  are  distributed  to  the  lamina  spiralis.  The  portwmoL 
is  extremely  soft,  and  its  neurilemma  is  so  fine  that  the  trm** 

easily  divided  into  fascicles,  with  a remarkable  ^dency  to  bee 

varicose,  in  fact,  seeming  to  be  a continuation  of  the  subst^ecd 
brain  itself.  As  to  its  ultimate  distribution  much  diffeie 
opinion  prevails,  analogy  appearing  to  imply  a looped  [ 

but  observation  has  determined  a primary  plexiform ranter  ac 
with  ultimate  free  points.  (Todd  andBowumii,  pp.  83  840 

Course  and  Termination  of  the  Portio  Dui^-“^t  eductua 
extremity  of  the  auditory  meatus,  the  nerve  enters  the  aqu^uctus 
Fallopii  passes  at  first  outwards,  and  then  bending  iuc  va  * ’ . 

SS'L  of  the  umer  ™»  of 

to  the  fenestra  ovalis  ; it  then  turns  downwards,  and  e^apes  by  ^ 
stylo-mastoid  foramen,  presenting,  while  within  the  can.  , 
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posterior ‘wall  of  the  tympanum,  an  enlargement  (intumescentia 
gangliformis),  with  which  the  Vidian  nerve  is  connected,  and  receiv- 
ing immediately,  previous  to  its  escape  from  the  bone,  a communi- 
cating branch  from  the  pneumogastric  (auricular  nerve  of  Arnold). 
After  its  emergence  from  the  stylo-mastoid  foramen,  it  passes  for- 
wards, in  the  substance  of  the  parotid  gland,  for  about  half  an  inch, 
and  then  divides  into  temporo-facial  and  cervico-facial  branches ; and 
these,  uniting  frequently  by  cross  branches,  constitute  the  parotidean 
plexus,  or  pes  anserinus. 

Temporo-facial. — Exceedingly  large,  passes  upwards  and  forwards, 
forming  a concavity,  which  is  directed  upwards-,  and  crossing  the 
neck  of  the  lower  jaw,  receives  a branch  of  communication  from 
the  temporo-auricular  nerve  ; it  now  divides  into  temporal,  orbital, 
and  infra-orbital,  all  of  which  frequently  anastomose  with  each 
other,  forming  arches,  with  their  convexities  directed  forwards. 
The  temporal,  crosses  the  zygomatic  arch  at  right  angles,  expands  on 
the  temporal  region,  and  communicates  with  the  frontal  and  tempo- 
ro-auricular nerves  ; its  branches  are  flat  like  ribbons,  some  termi- 
nating in  the  skin,  and  others  in  the  frontal  portion  of  the  occipito- 
frontalis. The  orbital  set,  pass  forwards  beneath  the  upper  and 
iQwer  segments  of  the  orbicularis  palpebrarum,  which  they  supply, 
together  with  the  corrugator  supercilii.  The  infra-orbital,  consist 
generally  of  two  sets,  which  accompany  the  Stenonian  duct,  across 
the  masseter  muscle — one  set,  superficial,  supply  the  zygomaties, 
levator  labii  superioris,  and  pyramidalis  nasi ; the  second,  deeper, 
are  distributed  to  the  levator  anguli  oris  and  compressor  nasi,  while 
long  slender  twigs  of  both  divisions  are  given  oflf  to  the  integument, 
and  communicate  with  the  infra-orbital  of  the  superior  maxillary. 

Cervico-facial  Division. — Smaller  than  the  last,  runs  downwards 
and  forwards  in  the  substance  of  the  parotid,  and  divides  into  buccal, 
mental,  and  cervical  branches ; the  buccal,  as  they  cross  the  masseter, 
frequently  communicate,  and  having  sent  one  or  two  filaments  to  that 
muscle,  then  run  between  the  fibres  of  the  buccinator,  which  they 
supply,  while  they  communicate  with  the  buccal  branch  of  the  infe- 
rior maxillary.  The  mental,  pass  forwards  for  the  supply  of  the 
muscles  of  the  lower  lip,  and  anastomose  with  the  mental  branch  of 
the  inferior  dental;  while  the  cervical,  run  downwards  and  forwards 
and  then  curving  upwards  between  the  platysma  and  fascia,  termi- 
nate beneath  the  chin  in  the  submaxillary  region,  where  they  com- 
municate with  a superficial  branch  of  the  cervical  plexus. 

As  the  trunk  of  the  portio  dura  leaves  the  stylo-mastoid  foramen 
it  gives  off  three  small  branches— the  posterior  auricular,  stylo-hyoid 
and  digastric.  The  first,  or  the  posterior  auricular,  arises  from  the 
external  and  posterior  part  of  the  trunk,  winds  round  the  anterior 
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and  external  face  of  the  mastoid  process,  and  then  ascending,  sends 
one  branch  backwards  on  the  occipital  region,  while  the  other  enters 
the  retrahens  aurem,  and  having  given  a twig  to  that  muscle,  passes 
upwards  to  reach  the  attollens  aurem,  in  which  it  ultimately  termi- 
nates. The  stylo-hyoid  branch,  enters  the  upper  border  of  that  muscle 
and  supplies  it;  while  the  digastric  twig,  piercing  the  posterior  beUy 
of  that  muscle,  and  having  supplied  it,  then  communicates  with  the 
glosso-pharyngeal. 

The  Portio  Dura  is  destined  for  the  supply  of  the  superficia 
muscles  of  the  face  presiding  over  expression,  and  we  conceive  that 
the  cutaneous  branches,  which  in  some  cases  are  numerous,  exercue 
a special  influence  in  producing  a corresponding  movement  ot  the 
skin  when  particular  muscles  are  in  action;  this  idea  of  course  pre-| 
supposing  the  existence  of  motive  tissue,  in  the  tegumentary  struc- 
ture. Sir  Charles  Bell  named  it  the  respiratory  nerve  of  the  face  in 
consequence  of  the  peculiar  condition  of  the  features  in  lesions  of  the 

respiratory  organs.  ' , ,. 

The  Eighth  Pair  of  Nerves,  consist  each  of  three  distinct  portion*, 
the  glosso-pharyngeal,  pneumogastric,  and  spinal  accessory  ; of  these 
the  first  is  the  smallest,  the  second  the  largest,  and  the  third  inter- 
mediate in  size  between  the  other  two. 

GLOSSO-PHARYNGEAL.-The  highest  of  the  three  divisions  of  the 
eighth  pair,  arises  by  several  filaments  from  the  upper  part  of  the 
groove  between  the  olivary  and  restiform  bodies,  and  running  or- 
wards  and  outwards,  towards  the  foramen  lacerum  postenus,  escapes 
through  a distinct  canal,  in  front  of  the  jugular  vein,  and  P^umogas, 
trie  and  spinal  accessory  nerves ; it  then  runs  outwards,  between  the 
former  and  internal  carotid,  and  descending  anterior  to  the  lat 
vessel,  and  behind  the  styloid  process  and  stylo-pharyngeus,!  t 
forwards  and  inwards,  coursing  along  the  lower  edge  of  th^sc 
for  some  distance,  and  then  curves  around  it,  to  reach  a tium^laxt 
space  bounded  above,  by  the  stylo-glossus ; below  by  the  sty  o-ph  >^ 
gens;  and  in  front,  by  the  hyo-glossus;  while  its  floor » to™*  ' 
the  superior  constrictor  of  the  pharynx.  In  this  «t while 
lies  immediately  behind  the  tonsil,  and  in  front  of  the  pal,  ] l * ^ - ^ 

<reus,  it  divides  into  its  ultimate  branches— the  glossal,  auc  1 • • 
|eal.  In  the  upper  part  of  the  jugular  fossa  it  P^f  » -8 
of  grey  matter,  only  involving  a few  of  its  fibies,  » y 
named"  the  petrosal  ganglion  of  Muller,  but  which 
covered  by  Ehrenritter,  is  of  very  little  importance  as  it  g 
no  branches  whatever;  but  the  jugular  ganglion  (^derac  ), 
is  situated  much  lower  down,  in  a depression  in  the; petrou  \ 
of  the  temporal  bone,  at  the  inner  and  anterior  part  of  the  J g 
foramen,  but  still  in  the  bone  which  forms  the  external  boundary 
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that  opening,  includes  the  whole  trunk  of  the  glosso-pharyngeal ; not 
always,  however,  presenting  the  same  size  or  colour,  as  we  have  seen 
the  nerve  at  this  point  only  exhibiting  a slight  grey  tinge,  without-'1 
the  appearance  of  any  ganglion  whatever ; but  this  occurred  only  in 
a few  solitary  instances.  The  branches  given  off  by  the  glosso-plia- 
ryngeal  are — tympanic,  muscular,  vascular,  tonsillary,  pharyngeal, 
and  lingual. 

Tympanic  Nerve  of  Jacobson,  arises  from  the  ganglion  of  An- 
dersch,  and  enters  a small  canal,  or  sometimes  a fissure  on  the 
crest  of  bone  which  separates  the  carotid  and  jugular  openings,  to 
reach  the  promontory  on  the  inner  wall  of  the  tympanum,  where 
it  divides  into  three  short  and  three  long  branches,  the  former 
being  thus  distributed  : — one,  to  the  fenestra  ovalis  ; the  second,  to 
the  fenestra  rotunda  ; and  the  third,  to  the  Eustachian  tube  ; while 
the  lattef  are  arranged  in  the  following  manner  : — one,  passes  for- 
wards through  the  bone  to  join  the  carotid  plexus  in  the  canal  of  that 
name ; the  second,  runs  upwards  and  forwards,  to  communicate  with 
the  Yidian,  in  the  aqueduct  of  Fallopius  ; and  the  third,  which  is 
called  the  nervus  petrosus  superficialis  minor,  passes  upwards  through 
a minute  canal,  and  emerges  on  the  upper  surface  of  the  petrous 
portion  of  the  temporal  bone,  external  to  the  orifice  for  the  Vidian 
nerve,  and  then  leaves  the  cranium  in  either  of  the  three  following 
ways,  namely,  by  the  foramen  spinosum,  or  by  the  foramen  ovale,  or 
by  a fissure  between  the  posterior  extremity  of  the  spine  of  the  sphe- 
noid and  the  petrous  portion  of  the  temporal  bone,  and  then  joins 
the  otic  ganglion  as  its  long  root.  The  three  long  branches,  while 
within  the  tympanum,  lie  in  canals  on  the  promontory,  or  sometimes 
merely  in  grooves,  and  act  as  the  agents  in  establishing  several  im- 
portant communications  between  other  nerves,  as  through  them  the 
glosso-pharyngeal  is  brought  into  relation  with  the  sympathetic,  fifth 
pair,  and  Vidian  nerves. 

The  branch  of  communication  to  the  facial  nerve,  also  arises  from 
the  same  ganglion  ; it  passes  downwards  and  outwards,  behind  the 
styloid  process,  then  curves  upwards  and  forwards,  and  joins  the 
facial  nerve  just  as  it  emerges  from  the  stylo-mastoid  foramen;  com- 
municating branches  also  unite  the  glosso-pharyngeal  with  the  pneu- 
mogastric,  and  the  spinal  accessory,  the  three  nerves  sometimes  ap- 
pealing to  be  completely  incorporated  with  each  other. 

Muscular  Branches,  are  two  in  number,  one  being  sent  to  the 
posterior  belly  of  the  digastric;  and  the  other,  subdividing  to  the 
stylo-hyoid  and  stylo-pharyngeus. 

Vascular  Branches,  are  exceedingly  small,  but  very  numerous ; they 
run  downwards  on  the  carotid  and  jugular  vein,  and  communicate 
with  branches  of  the  superior-cervical  ganglion  of  the  sympathetic. 

36* 
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Branches  to  the  Tonsil,  pierce  the  superior  constrictor,  and  in  the 
gland  form  a plexus  with  filaments  from  the  gustatory  and  palatine 

nerves. 

Branches  to  the  Pharynx,  consist  of  three  or  four  flat  filaments, 
which  pass  in  front  of  the  internal  carotid  artery,  and  curve  a little 
upwards  and  forwards,  to  join  the  superior  angle  of  the  pharyngeal 

Pl* 'Terminal  Branches  to  the  Tongue.-  The  trunk  of  the  nerve,  hav- 
ing passed  beneath  the  liyo-glossus,  appears  much  diminished  in 
size,  and  divides  into  a number  of  slender  branches,  which  ramify  in 
the  submucous  tissue  at  the  base  of  the  tongue,  and  terminate 
supplying  the  mucous  membrane  of  both  the  posterior  part  a 
margins  ; two  long  filaments  have  likewise  been  described  as  run- 
ning forwards,  along  its  median  septum  to  its  tip,  but  after  repeate 
examinations,  we  are  strongly  inclined  to  believe  that  A 

rarely  uniform,  and  their  existence  as  frequently  questionable.  Ac  I 
cording  to  the  experiments  of  Dr.  Reid,  the  function  of  this  nerve  is 
purely  afferent  or  sensitive,  and  although  essentia  to  the 
sense,  should  not  be  regarded  as  the  proper  nerve  of  taste,  as  Ma0  I 

die  endeavoured  to  prove.  . 

Pneumogastric,  the  largest  of  the  three  branches  of  the  eighth 
arises  also  from  the  groove  between  the  olivary  and  restifomi  bmnek 
immediately  beneath  the  last,  and  passes  forwards  “d  £ 

reach  the  foramen  lacerum  posterius,  through  which  it  emei  ^ 
front  of  the  internal  jugular  vein,  behind  the  hy  po-giossalncii  . 
in  company  with  the  spinal  accessory ; passing  now  dowmvards  l c 
inwards,  it  insinuate,  itself  between  «he  mternsd 
and  iugular  vein,  so  as  to  lie  behind  and  between  them,  and  having 
descended  in  the  sheath,  as  far  as  the  root  of  the  neck  'tenterethe 

vioiit  side  in  front  of  the  subclavian  aitii. , 
thorax,  crossing  on  the  right  side  in  no  former; 

and  behind  the  right  vena  innominate,  at  a ^g  ^W^o1 

tE5S5,s 

of  the  sheath,  the  carotid  bounding  it  internally,  the  1 e 
externally  and  the  ^rr^ndi^g  sub- 

ZESt&Z  «.  vena  — 

entering  the  thorax,  runs  backwards  and  1™d8’^geua 
lateral  vascular  space,  bounded  externa  y,  J g.  tl  left  vena 
nata;  internally,  by  the  artena  „inonnnate^°^bj  th^ 
innojninata ; and  above,  by  the  subclavian  alter y , and  then 
on  the  posterior  and  right  side  of  the  tetween  the 

the  posterior  part  of  the  root  of  the  lu  g, > 1 • .Swhfle  the  left 
curve  of  the  vena  azygos,  and  right  bronchial  tube,  wi 
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nerve,  crosses  the  junction  of  the  transverse  and  descending  portions 
of  the  arch  of  the  aorta,  posterior  and  external  to  the  corresponding 
phrenic,  which  here  crosses  it,  and  attains  the  root  of  the  left  lung 
by  passing  between  the  ductus  arteriosus,  and  left  pulmonary  artery ; 
both  trunks  now  enter  the  posterior  mediastinum,  the  left  lying  on 
the  anterior  and  left  side  of  the  oesophagus ; and  the  right  on  the 
posterior  and  right  side  of  the  same  tube,  and,  following  its  course, 
they  pass  through  the  oesophageal  orifice  in  the  diaphragm,  and  ter- 
minate on  the  stomach.  From  the  foregoing  account,  it  will  be  seen 
that  these  nerves  may  be  divided  into  four  stages— firstly,  cranial  ; 
secondly,  cervical;  thirdly,  thoracic;  and  fourthly,  abdominal;  and 
the  student  may  now  proceed  to  examine  the  branches  arising  in  each, 
which  may  be  thus  enumerated  : — 

Cranial  Branches , — communicating  and  auricular  nerves  of  Arnold. 

Cervical  Branches , — communicating,  pharyngeal,  superior  laryn- 
geal, cardiac,  and  right  inferior  laryngeal. 

Thoracic  Branches , — left  inferior  laryngeal,  pulmonary,  and  oeso- 
phageal. 

A bdominal  Branches , — gastric  or  terminal  branches  to  stomach,  &c. 

Communicating  Branch.- — While  within  the  jugular  foramen,  the 
pneumogastric  exhibits  a grey  or  ganglionic  structure,  but  usually 
without  any  well-marked  enlargement;  and  from  this  a fine,  slender 
branch  comes  off,  which  joins  the  ganglion  of  Andersch,  on  the  glosso- 
pharyngeal. 

Auricular  Nerve  of  Arnold , likewise  springs  from  the  same  ganglion, 
and  passing  backwards  and  outwards,  enters  a canal  at  the  posterior 
and  external  part  of  the  jugular  fossa,  through  which  it  reaches  the 
stylo-mastoid  hole,  where  it  anastomoses  with  the  portio  dura,  having 
previously  given  an  anastomotic  twig  to  the  nerve  of  Jacobsen ; it  now 
emerges  from  the  stylo-mastoid  foramen,  and  divides  into  three  small 
branches,  one  of  whicli  joins  the  facial,  the  second  communicates 
with  the  posterior  auricular  of  the  same  nerve,  and  a third,  passing 
over  the  crest  of  bone,  uniting  the  vaginal  and  auditory  processes^ 
which  often  presents  a groove  in  this  situation,  terminates  on  the 
cartilage  of  the  ear. 

Pharyngeal  Nerve.— A small  branch,  sometimes  double,  arises 
from  the  pneumogastric,  about  a quarter  of  an  inch  below  the  base 
of  the  skull,  and  passing  downwards  and  inwards,  reinforced  in  its 
course  by  filaments  from  the  glosso-pharyngeal  and  sympathetic, 
joins  the  pharyngeal  plexus.  At  the  point  where  the  pharyngeal 
nerves  arise,  or  about  a quarter  of  an  inch  below  the  base  of  the 
cranium,  the  pneumogastric  always  presents  a well  marked  gangli- 
ouic  swelling  of  a pinkish  grnf  colour,  and  varying  in  length  accord- 
ing to  the  subject  in  which  it  may  be  examined,  from  half  an  inch 
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to  two  inches  and  a half.  This  ganglion  was  described  both  by 
Cooper  and  Muller,  and  is  indifferently  called  after  either  author. 

Pharyngeal  Plexus.— Triangular  in  figure,  with  the  base  m front 
corresponding  to  the  superior  and  middle  constrictors,  and  tie 
apex  posteriorly  between  the  two  carotids,  is  formed  by  the  pharyn- 
geal branch  of  the  pneumogastric,  and  by  a branch  from  the  supenor 
laryngeal  and  glosso-pharyngeal,  with  many  grey  filaments  from  he 
superior  cervical  ganglion  of  the  sympathetic  ; it  is  also  stated  that 
it  receives  twigs  from  the  spinal  accessory,  but  this  requires  confir- 
mation. Its  branches,  after  frequent  intercommunications,  are  dis- 

tributed  to  the  superior  and  middle  constrictors  as  well  as  to  the 
triDUieu  1 rfhnrvnx  Of  this  plexus  the  supenor 

while  it  u •>  t i while  behind  the  internal  carotid,  it 

former  runs and  a third  to  the 
pharyngeal  plexus i , a se  its  course,  passing  beneath 

SeTh“body,  ami  lying  betweei * ti^h^i^  • 

ala  of  the  thyroid  cartilage,  an  e branch  ran  between 

muscle.  In  one  case  only,  we  observed  ^ ^ ^ ala  of  the 
the  inferior  and  middle 

thyroid  cartilage,  and  ultim.  y surface  of  the  crico-i 

r“T  XtC P.V  iw> 

thyroid  muscle,  lhemte  ’ • p thvro-h1 void  meni- 

generally  enters  the  larynx  y an  tproug}1  the  thyroid  earth-  *: 

brane,0ragain,itmayocca«onalj  ^ abides  into  ascending 

lage,  and,  having  passed  m . of  tpe  tongue, 

filaments,  which  raimfy  on ■ * in  the  aryteuo-epigh’tti- 

and  descending,  some  of  >vlld\twnl  tcr  the  proper  arytti 

dean  folds  of  internal  to  the 

noid  muscles,  while  a thud  se  1 pf,mnmn;cate  with  the  inferior 
thyro  and  crico-arytenoid  muse  es,  The  fuuction  of 

laryngeal  behind  the  crico-thyroid  articulation. 

this  nerve  is  purely  sensific. 
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Cardiac  Branches,  arise  from  the  nerve  at  the  inferior  third  of 
the  neck — two  being  usually  found  on  the  left  side,  and  one  on  the 
right ; the  former  cross  the  left  carotid,  communicating  with  the 
cardiac  -branches  of  the  sympathetic ; while  the  latter  runs  over  the 
right  subclavian  artery,  and  the  arteria  innominata,  and  assists  in 
forming  the  great  cardiac  plexus. 

Recurrent  Laryngeal  Nerves,  arise  at  different  points  on  the  right, 
and  left  sides ; in  the  one  instance,  curving  round  the  right  sub- 
clavian artery,  and  in  the  other,  round  the  ductus  arteriosus  and 
arch  of  the  aorta.  The  right,  as  it  winds  upwards,  usually  surrounds 
about  one-third  of  the  subclavian  artery  in  its  first  stage ; or  should 
it  take  its  origin  a little  higher,  may  inclose  fully  three-fourths  of 
that  vessel ; it  then  passes  upwards  and  inwards,  behind  the  sub- 
clavian and  carotid  arteries,  as  well  as  the  inferior  thyroid,  and  late- 
ral lobe  of  the  thyroid  body,  and  in  front  of  the  longus  colli,  until 
it  reaches  the  groove  between  the  trachea  and  oesophagus,  where 
overlapped  by  the  inferior  constrictor,  it  continues  to  ascend,  be 
hind  the  crico-thyroid  articulation ; it  sends  one  branch  to  the  pos- 
terior crico-arytenoid,  two  slender  filaments  to  the  lateral  crico- 
arytenoid, and  thyro-arytenoid ; and  then  divides  into  two  branches 

one  of  which  ascends,  to  anastomose  with  a descending  twig  of 
the  superior  laryngeal ; while  the  other  running  upwards  and  back- 
wards, terminates  in  the  proper  arytenoid,  and  communicates  like- 
wise with  the  superior  laryngeal  branch.  The  left  laryngeal,  having 
curved  round  the  ductus  arteriosus,  ascends  behind  the  transverse 
portion  of  the  arch  of  the  aorta,  and  rests  directly  on  the  oesopha- 
gus ; its  termination  is  precisely  similar  to  that  of  the  right.  The 
right  laryngeal  recurrent,  may  sometimes  arise  opposite  the  cricoid 
cartilage,  and  in  that  case,  hooks  round  the  inferior  thyroid  artery, 
instead  of  the  subclavian.  The  cause  of  this  peculiarity  was  pointed 
out  by  the  late  Dr.  Hart,  Professor  of  Anatomy  in  the  College  of 
vSurgeons,  who,  having  observed  that  it  was  connected  with  the 
anomalous  origin  of  the  right  subclavian  artery  from  the  descending 
portion  of  the  arch  of  the  aorta,  proposed  the  following  solution  of 
the  question  : — “ In  the  earlier  periods  of  foetal  existence,  the  brain 
is  situated  in  front  of  the  thymus  gland  and  aorta.  The  larynx  is 
placed  at  this  time  behind  the  ascending  aorta.  Hence  it  is  that  the 
inferior  laryngeal  nerves  pass  back  to  the  larynx,  separated  by  the 
aorta,  the  left  going  through  its  arch,  while  the  right  goes  below 
the  arterior  innominata.”  Now,  if  the  right  subclavian  arises  on 
the  left  side,  it  is  obvious  that  the  right  recurrent  cannot  possibly 
wind  around  it,  and  it  as  naturally  takes  advantage  of  its  own  satel- 
lite artery,  to  accompany  it  to  their  common  destination. 

Dining  their  course,  the  inferior  laryngeal  nerves  distribute 
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branches  to  the  cardiac  plexus,  rings  of  the  trachea,  and  inferior 
constrictor.  With  respect,  however,  to  theirfunction,  it  would  appear 
from  the  observations  of  Mr.  Hilton,  of  Guy’s  Hospital,  that  it  is 
purely  motor;  a fact  capable  of  being  proved  by  actual  experiment;  , 
for  when  the  pneumogastrics  are  divided  above  the  origin  of  the 
inferior  laryngeal,  paralysis  of  the  dilators  of  the  glottis  ensues,  and 
the  arytenoid  cartilages  fall  into  the  glottis,  producing  asphyxia, 
which  is  rendered  more  rapid  by  the  immature  age  of  the  animal, 
and  the  struggles  attendant  on  the  experiment.  Pathology  has  also 
thrown  light  on  this  subject,  as.  it  appears  that,  when  the  recurrent 
has  been  subjected  to  the  long-continued  pressure  of  an  aneuris- 
mal  tumour,  atrophy  of  the  laryngeal  muscles  corresponding  to  the 
affected  side  ensues.  (See  Dr.  Banks’s  Clinical  Reports,  in  the 
Dublin  Quarterly  Journal  for  August,  1851,  page  75  ; also,  an  ac-  § 
count  of  Dr.  Hugh  Ferguson’s  Preparation,  by  Doctor  R.  W.  Smith, 
Dublin  Quarterly  Journal,  N.S.,  vol.  ix.  page  236.) 

Pulmonary  Branches,  have  been  already  examined  with  the  lungs ; 
(see  Anatomy  of  the  Chest). 

(Esophageal  Plexus,  is  formed  by  the  union  of  a number  of  fila- 
ments, which  arise  from  the  pneumogastric  trunks  as  they  lie  on  the 
oesophagus,  and  completely  surround  it. 

Gastric  Branches. — When  the  pneumogastric  nerves  enter  the  ai> 
domen,  through  the  oesophageal  opening,  the  left,  which  is  anterior, 
expands  on  the  anterior  surface  and  lesser  curvature  of  the  stomach, 
sending  branches,  through  the  gastro-hepatic  omentum  to  the  liv  er 
while  the  right,  which  is  posterior,  spreads  out  on  the  posten 
aspect  and  great  curvature,  supplying  a number  of  branches  to 
X plexus,  pancreas,  and  spleen.  The  function  of  the  gas  nc 
branches  has  given  rise  to  much  difference  of  opinion  among  p J 
siolomsts.  Wilson  Philip  believed  them  to  preside  over  the  secretion 
of  gastric  juice,  and  endeavoured  to  show  that  this_function^H 
pended  on  their  division  in  a living  animal ; Sn  B.  .’ 
other  hand,  conceives  that  their  section  checks  the  secretion  o g^ 
trie  mucus-  while  Dr.  Reid  considers  that  their  division  only  * 
pedes  digestion,  and  that  in  a more  marked  degree  m the  her  » , 
owing  to  the  complexity  of  the  function  of  digestion  m thatcla^j 
animals;  and  he  leans  to  the  opinion  that  they  preside  ou 
sations  of  hunger  and  satiety,  as  emanating  from  the  stomach,  when 
deprived  of  its  ordinary  supply  of  nutrition  the 

Spinal  Accessory  NERVE.-Intermediate  mam  betw 
pneumogastric  and  glosso-pliaryngeal,  arises  f oni  tl  e meto  1 
nabs ' generally  as  low  down  as  the  fourth,  but  s°mc  imJ.Xinal 

the  sixth  cervical  vertebra,  between  the  P<XXtum  denticulatum 
nerves  behind,  and  the  attachments  of  the  ligamentu 
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in  front ; it  passes  upwards,  through  the  foramen  magnum,  along  the 
border  of  which  it  winds  forwards,  but  separated  from  the  vertebral 
artery  by  the  first  tooth  of  the  ligamentum  denticulatum ; it  then 
escapes  through  the  jugular  foramen,  and,  divides  into  an  internal 
or  anastomotic  branch,  which  joins  the  pneumogastric  ; and  an  ex- 
ternal, which  after  communicating  with  the  glosso-pharyngeal,  ninth 
and  sympathetic  nerves,  passes  downwards  and  outwards,  lying  in 
front  of  (sometimes  behind)  the  jugular  vein,  and  covered  by  the  oc- 
cipital artery ; it  next  lies  on  the  rectus  capitis  lateralis,  beneath  the 
posterior  belly  of  the  digastric ; then  pierces  the  upper  third  of  the 
sterno-mastoid,  and  as  it  crosses  the  posterior  superior  triangle  of 
the  neck,  communicates  with  the  third  and  fourth  cervical  nerves  ; 
arriving  now  at  the  anterior  margin  of  the  trapezius,  it  divides  into 
two  branches,  one  of  which  ascends,  to  supply  the  cervical  portion  of 
that  muscle,  whilst  the  second  descends,  and  is  distributed  to  its 
dorsal  division.  Occasionally  the  nerve  passes  beneath  the  sterno- 
mastoid,  without  piercing  its  fibres,  but  always  sends  one  or  two 
small  filaments  to  it.  The  function  of  this  nerve,  was  believed  by 
Sir  C.  Bell  to  be  respiratory ; while  Bischoff  regards  it  as  merely  the 
anterior  root  of  the  pneumogastric,  both  in  fact  being  the  analogues 
of  the  anterior  and  posterior  divisions  of  a spinal  nerve. 

Lingual,  or  Ninth  Nerve,  arises  by  six  or  eight  small  filaments 
from  the  groove  between  the  pyramidal  and  olivary  bodies;  these 
filaments  of  origin  are  sometimes  collected  into  two  roots,  with  the 
vertebral  artery  coursing  upwards  between  them,  and  having  united, 
form  a single  trunk  which  passes  outwards  and  forwards,  and  escapes 
from  the  cranium  by  the  anterior  condyloid  foramen ; it  then  runs 
outwards,  between  the  carotid  artery  and  jugular  vein,  and  having 
communicated  with  the  eighth,  sympathetic,  and  first  and  second 
cervical  nerves,  it  descends  for  some  distance,  when  it  alters  its 
course,  and  hooking  round  the  occipital,  or  occasionally  the  sterno- 
mastoid  branch  of  the  external  carotid,  it  runs  downwards,  forwards, 
and  inwards,  parallel  but  inferior  to  the  posterior  belly  of  the  digas- 
tric, and  crosses  both  carotids  and  the  facial  arteries  ; winding  next 
above  the  tendon  of  the  digastric,  it  glides  between  the  mylohyoid 
and  the  hyo-glossus  muscles,  the  latter  separating  it  from  the  lingual 
artery ; and  at  the  anterior  edge  of  the  hyo-glossus  divides  into  long 
flat  branches,  which  are  distributed  to  the  lingualis,  genio-hyo-glossus, 
hyo-glossus,  and  stylo-glossus. 

Collateral  Branches  of  the  Lingual,  are  only  two,  viz.,  the  descen- 
dens  noni,  and  thyro-hyoid. 

t Dwccndens  Noni,  arises  from  the  lingual  as  it  hooks  round  the  oc- 
cipital artery,  and  lies  on  the  external  and  anterior  part  of  the  sheath 
of  the  carotid  above,  but  as  it  descends,  passes  to  its  internal  side 
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ultimately  uniting  with  the  communicans  noni,  to  form  the  omo-hyoid 
plexus,  for  the  supply  of  the  sterno-hyoid,  sterno-tliyroid,  and  omo- 
hyoid ; the  descendens  noni,  however,  may  occasionally  be  found  in 

the  sheath,  or  even  behind  it.  . 

Thyro-hyoid  Branch,  given  off  as  the  trunk  of  the  lingual  is  pass- 
ing above  the  os  hyoides,  runs  downwards  and  forwards,  over  the 
lingual  artery  to  the  thyro-hyoid  muscle,  and  on  the  hyo-glossus  com- 
municates with  the  gustatory,  to  form  the  hyo-glossal  plexus,  ihe 
lingual  is  essentially  the  motor  nerve  of  the  the  tongue. 


CERVICAL  PLEXUS. 

This  plexus  is  formed  by  the  anterior  branches  of  .the  four  first 
cervical  nerves,  which  emerge  from  the  foramina  of  conjugation,  be- 
tween the  origins  of  the  rectus  capitis  anticus  major,  which  ism 
front  of  them,  and  those  of  the  levator  anguli  scapulae,  which  is  be- 
hind them,  the  whole  being  overlapped  by  the  stemo-mastoid. 
plexus,  when  fully  formed,  occupies  the  posterior  supenor  t^gle 
of  the  neck,  and  requires  a tedious  and  laborious  diss^  ; e 
it  distinctly,  owing  to  the  manner  in  which  it  is  invested  by  the  dens i 
areolar  tissue  of  this  region,  the  difficulty  being  still 
by  the  numerous  lymphatic  glands  which  are  ^mbeMed  m it.  * 
will  now  proceed  to  describe  the  mode  of  its  formation,  taking  each 

“'TTeFmsTNERVE,  remarkable  for  its  small  size,  emerges  from  the 
spinal  canal,  beneath  the  vertebral  artery,  between  ti>e ,cmpM 
n,.fl  the  posterior  half-arch  of  the  atlas,  and  behind  its  oblique  pro- 
l-est-  it  winds  forwards  to  the  anterior  part  of  its  transverse  proces  , 
and  then  bending  downwards,  anastomoses  with  an  ascend  mg 

somewhat  larger  than  the  first,  passes  out  be- 
tween the  atlas  a'nd  axis,  also  behind 

11  Tnmn  tawr^ske  of  Sele^nd  emerges  betw^ 

the  axis  and  third  cervical  vert and  (Id >.Wl  the 
into  two  branches,  one  of  w fourth  From  this 

several  filament,  for  the  supply  of  the 

FonETt.  Neeve,  nearly  .im.hr  ■>>  ““  *»*•  m it.  it 

rrS't^m  the^third,  and  lihewise  sends  ofi  . 
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small  branch  of  communication  to  the  fifth  cervical.  The  formation 
of  the  plexus,  however,  does  not  consist  of  a single  communication 
between  the  several  nerves  that  compose  it ; but  the  filaments  which 
anastomose  with  each  other  around  the  transverse  processes  of  the 
corresponding  vertebra,  may  be  either  one,  two,  or  three  in  number ; 
they  are  always  extremely  minute,  and  of  course  difficult  to  be  de- 
. monstrated.  This  plexus  also  communicates  with  the  eighth  and 
ninth  nerves,  as  well  as  with  the  superior  cervical  ganglion  of  the 
sympathetic.  The  plexus,  when  formed,  is  situated,  as  we  have 
already  stated,  in  the  posterior  superior  triangle  of  the  neck,  and  is 
of  an  irregular  triangular  shape ; and  the  distribution  of  its  several 
branches  will  be  more  easily  understood  by  dividing  them  into  a 
superficial  and  a deep  set,  the  manner  in  which  we  propose  to  con- 
sider them. 

Superficial  Branches. — These,  as  their  name  implies,  are  all 
cutaneous,  and  from  their  course  and  direction  have  been  divided 
into  ascending  and  descending  ; the  former  consisting  of  the  occipi- 
talis minor,  auricularis  magnus,  and  superficialis  colli ; and  the 
latter,  of  the  supra-clavicular  and  supra-acromial. 

Occipitalis  Minor,  arises  principally  from  the  second  nerve,  and 
arches  upwards,  parallel  and  close  to  the  posterior  edge  of  the  sterno- 
mastoid,  resting  at  first  upon  the  splenius,  then  on  the  occipito- 
frontalis, and  covered  by  the  skin  and  fascia  ; it  gives  off  branches 
backwards,  to  anastomose  with  the  great  occipital;  and  a few  fila- 
ments forwards,  to  unite  with  the  posterior  auricular ; both  sets  freely 
supplying  the  integuments,  but  giving  no  twigs  to  any  of  the  muscles. 

Auricularis  Magnus,  springs  from  the  loop  of  connexion  between 
the  second  and  third  cervical,  passes  at  first  backwards,  till  it  reaches 
the  posterior  edge  of  the  sterno-mastoid,  around  which  it  winds,  and 
then  turns  forwards  to  rest  on  its  outer  surface,  on  which  it  ascends 
parallel  but  posterior  to  the  external  jugular  vein,  lying  between 
the  layers  of  the  superficial  fascia,  and  presenting  a flattened  ap- 
pearance. Having  arrived  at  the  lower  edge  of  the  parotid,  and 
thrown  off  several  fine  filaments  to  that  gland,  some  of  which 
can  be  traced  to  the  skin  of  the  face,  it  divides  into  two  principal 
branches — a superficial,  and  a deep ; the  former,  ascends  through  the 
notch  between  the  lobule  and  tragus,  and  breaks  up  into  numerous 
filaments  for  the  supply  of  the  skin  of  the  inner  part  of  the  concha  ; 
while  the  latter,  piercing  a small  portion  of  the  parotid  gland,  and 
communicating  with  the  portio  dura,  emerges  on  the  mastoid  pro- 
cess, beneath  the  retrahens  aurem,  and  is  distributed  to  the  integu- 
ment of  the  corresponding  surface  of  the  concha,  having  previously 
given  off  a small  twig  to  the  occipitalis  minor.  It,  however,  supplies 
no  muscle. 
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Supereicialis  Colli,  arises  in  common  with  the  preceding,  and  | 
like  it,  passes  at  first  backwards,  and  then  winds  forwards  around 
the  posterior  edge  of  the  stemo-mastoid,  which,  as  well  the  ex  er- 
nal  iugular  vein  beneath  which  it  runs,  it  crosses  at  a right  angle  ; 
piercing  now  the  cervical  fascia,  and  then  the  platysma  it  divides  into 
two  branches — a superior,  and  an  inferior : the  latter,  dipping  a is 
downwards,  and  then,  arching  upwards,  divides  into  a number  o , 
fine  filaments,  which  are  distributed  to  the  skin,  as  high  as  the  os 
hyoides;  while  the  former,  taking  an  upward  direction,  and  dividing 
in  the  same  manner,  supplies  the  integuments  of  the  suprahyoid  rej 
aion,  and  anastomoses  with  twigs  of  the  portio  dura.  We  may  here 
observe,  that  the  two  branches  just  described  may  arise  distinctly 
from  the  plexus,  and  run  an  independent  course;  we  have  like- 
wise seen  an  instance  in  which  the  superior  was  extremely  laig  , 
and  where  it  united  directly  with  the  cervical  division  of  the  buattm 
which  was  remarkable  for  its  small  size,  both  distributing  filamen  j 

from  the  common  trunk  thus  formed. 

Supra- acromial  and  Supra-clavicular  Branches,  anse  ^m 
a loop  between  the  third  and  fourth  nerves,  and  proceed  down* 
wards,  over  the  posterior  inferior  triangle  of  the  neck 
the  superficial  fascia,  some  passing  outwards  over  th  exte  - 
tremity  of  the  clavicle,  where  they  are  distributed  to  the  skin  ovffl 
the  anterior  aspect  of  the  deltoid  [acromial),  and  others  winding  | 
wards  and  inwards,  over  the  centre  of  that  bone 

to  supply  the  integuments  over  the  greater  pectoral,  a few  of  them  j 

p-rtendine'  inwards  as  far  as  the  sternum.  _ , 

Deep  Branches,  are  divided  into  communicating  an  mu^  ' ^ 
fnrmor  consisting  of  only  one,  the  commumcans  non i,  and  tl 
Ste  of  baches!  distributed  to  the  muscles  m the 

mtC0MMUNicANS  Noni.-A  small  twig,  sometimes  double  arise* 

from  the  loop  of  the  second  and  third,  and’  “vILel,  and 

inwards,  over  the  internal  jugu  ar ' the  descendens  noni  of  the 
under  the  tendon  of  the  omo-hyoid,  with  the  descend  ^ ^ flat. 

hypo-glo«Sul,  tofo.-m  the  om^d«m  pl  ^ 6U. 

tened  and  triangular  in  shape,  and  tic  P ^ 

meuts  for  the  supply  of  the  omo-hymd 

hyoid,  some  of  which  lir““d."|"  , traced  downwards  nearly 

. so  far  as  the  os-hyold«.; ' ^ utewi,e  remarkable  for  the 

^uted,  a,  they  supply  the  deep  and 

not  the  superficial  surface  of  these  1*nl-  anterior  recti,  levator 

need  no  «*> 

anguli  scapulae,  trapezius, 
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description ; but  the  phrenic , destined  for  one  of  the  most  important 
muscles  engaged  in  the  function  of  respiration,  will  require  its  course 
and  distribution  to  be  examined  with  greater  accuracy. 

The  Phrenic  Nerve,  properly  speaking,  takes  its  direct  origin 
from  the  fourth  cervical  nerve,  but  it  also  receives  a large  reinforc- 
ing branch  from  the  third,  and  occasionally  another  from  the  fifth, 
the  latter  uniting  with  it  almost  immediately  after  it  is  formed  ; but 
when  this  union  does  not  take  place,  it  will  be  found  that  the  twig 
to  the  subclavius  from  the  brachial  plexus  is  always  extremely  large, 
and  that  it  throws  off  to  the  phrenic  an  anastomotic  branch,  which 
passes  downwards  and  inwards,  to  join  it  at  a very  acute  angle,  be- 
tween the  subclavian  vein  and  cartilage  of  the  first  rib,  and  in  front 
of  the  internal  mammary  artery.  The  Eight  Phrenic,  thus  formed, 
descends  at  first  on  the  posterior  edge  of  the  scalenus  anticus,  but 
immediately  above  the  superior  aperture  of  the  thorax  it  passes  to 
its  anterior  border,  being  closely  bound  to  the  muscle  by  the  deep 
cervical  fascia  ; it  here  presents  a decidedly  flattened  appearance, 
and  is  crossed  at  a right  angle  by  the  transversalis  colli  and  humeri 
arteries,  while  the  cervicalis  ascendens  runs  upwards,  parallel  but 
internal  to  it ; it  next  passes  between  the  thyroid  axis,  which  is  in- 
ternal to  it,  and  the  edge  of  the  scalenus,  which  is  external  to  it, 
crosses  the  subclavian  artery  at  the  junction  of  its  first  and  second 
stages,  but  beneath  the  subclavian  vein,  and  enters  the  cavity  of  the 
thorax,  lying  at  first  to  the  outer  side  of  the  internal  mammary 
artery,  then  anterior  to  it,  and  ultimately  internal  to  it ; at  this 
point  the  internal  mammary  throws  off  the  comes  nervi  phrenici, 
which  accompanies  it  in  the  rest  of  its  course ; reaching  now  the 
pericardium,  to  which  it  is  bound  down  by’the  pleura,  it  runs  down- 
wards in  front  of  the  root  of  the  lung,  along  the  side  of  the  pericar- 
dium, till  it  arrives  at  the  upper  surface  of  the  diaphragm,  where 
its  peculiar  mode  of  distribution  to  that  muscle  will  be  presently  de- 
scribed. 

_ The  relative  anatomy  of  the  Left  Phrenic,  while  in  the  neck  is 
similar  to  that  of  the  right;  on  entering  the  thorax,  it  lies  at  first 
external  to  the  pneumogastric  nerve,  but  as  it  passes  over  the  trans- 
verse portion  of  the  arch  of  the  aorta,  and  beneath  the  left  vena 
mnominata,  it  crosses  that  nerve  and  becomes  internal  to  it.  In 
the  remainder  of  its  course  it  has  relations  similar  to  those  of  the 
nght ; it  is,  however,  of  greater  length,  as  the  diaphragm  does  not 
ascend  as  high  on  this  side  as  it  does  on  the  other;  and  its  direction 
is  also  more  oblique,  from  the  inclination  of  the  apex  of  the  heart 
towards  the  left  side.  On  reaching  the  diaphragm,  the  nerves  from 
the  opposite  sides  anastomose,  by  transverse  filaments  behind  the 
' cava,  and  then,  dividing  into  numerous  branches,  supply  both  sur- 
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faces  of  the  muscle,  some  ramifying  between  it  and  the  Pleura,  and 
others  perforating  its  structure,  to  supply  its  abdominal  aspect  nle 
several  extend  out  as  far  as  its  costal  attachments  ; twigs  are  like- 
wise sent  down  to  supply  the  crura,  but  it  is  doubtful  whe  er  any 
filaments  are  given  to  the  solar  plexus,  and  the  same  remark  m y 
be  aim  lied  to  the  anterior  pulmonary  plexus.  , 

The  posterior  branches  of  this  plexus,  will  be  descri  )e  si 

of  the  brachial. 

BRACHIAL  PLEXUS. 

Exuosed  by  removing  the  superficial  structures  fiom  the  lo 
the  neck,  and  by  seeing 
and  the  anterior  scalenus  from  then-  attachments 
and  rib,  and  throwing  them  upwards  and  forwards  “ to  “ 
sumed  that  the  axilla  has  been  already  laid  open.  an  p y 
cleared  of  its  glands  and  loose  areolar  tissue  so  that  by  now ' <j  " « 

t ckvicle  at  the  junction  of  its  middle  with  it,  external  1 third  nd 
W removing  the  portion  of  bone  between  tins  pent  and the  a.  m 
rnion  process,  the  entire  plexus  will  be  exposed  as I far  down  a 
ultimate  division  into  its  branches  for  the  supply  of  ai  , 

iwn  is  formed  by  the  anterior  branches  of  the 

four  last  cervical  nerves  and  that  of  Z fit* 

very  slightly  in  size  as  they  descent , * middle  ^ca-  I 

LLl  S As' they  emerge  from  between 

leni,  they  present  the  following  anangem  outwards, 

plexus  : — The  fifth  and  sixth  nerves  run  downwards  a ^ 

at  first  separately,  but  gradually  converging,  at  length  nu te, , 
outer  edge  of  the  anterior  scalenus,  into  a single cor^  Jhe^  ^ 
likewise  escapes  between  the  saum  wppe  the  eighth 

obliquity  outwards,  nearly  as  far  . ‘ , ’ leuus  and  there 

cervical  runs  outwards  as  far  as  the  edge. in 
unites  with  the  first  dorsal,  wine  1 s'  *-1  . 1 ' j r intercos- 

front  of  the  neck  - 

tal  artery,  to  join  with  it.  inepnma  y anterior  scalenus, 

reduced  to  three,  and  at  the  takes  place: 

the  following  additional  mt“ch"}S  Jivides  into  two,  and 

—The  compound  trunk  of  the  fifth  - afterward®  be- 

sends  up  one  branch  to  ^ther  downwards 

comes  the  reinforcing  twig  of  the  phre  , d descend-  I 

fo  the  seventh,  which  also  Wurc. c.  ubng  ^ ^ 

ing  branches  for  the  compound  trill As  al  will  I 

. £5  r:  irito^Xie^s  fo  - — 1 
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lies  partly  in  the  posterior  inferior,  and  partly  in  the  posterior 
superior  triangle  of  the  neck,  on  a plane  superior  and  external  to  the 
subclavian  artery,  bound  down  and  isolated  by  a process  of  the 
deep  cervical  fascia,  which  is  prolonged  on  it  from  the  margin  of  the 
anterior  scalenus.  From  this  point  it  continues  its  course  down- 
wards, passes  under  the  clavicle  and  subclavius  muscle,  resting  upon 
the  first  rib  and  first  indigitation  of  the  serratus  magnus,  crosses 
the  axilla  behind,  and  external  to  the  artery,  and  ultimately  termi- 
nates on  the  tendon  of  the  subscapular,  where  it  finally  divides  into 
its  branches  of  supply  for  the  upper  extremity.  The  figure  of  the 
plexus,  taken  as  a whole,  resembles  an  hour-glass,  being  expanded 
at  its  extremities,  and  contracted  in  its  middle,  and  its  branches  may 
be  classified  into  those  given  off  above  the  clavicle,  or  supra-clavicu- 
lar,  and  those  given  off  below  it,  or  infra-clavicular. 

Supraclavicular  consist  of  muscular  branches  to  the  subclavius, 
scaleni,  levator  angnli  scapulae,  rhomboids,  supra  and  infraspinatus, 
teres  major,  and  minor,  latissimus  dorsi,  subscapular,  greater  and 
lesser  pectoral,  and  serratus  magnus  ; those  to  the  three  last  being 

more  commonly  known  as  the  anterior,  middle,  and  posterior  tho- 
racic. 

Branch  to  the  Subclavius,  arises  from  the  plexus  a little  above 
t e clavicle,  and  soon  divides  into  two  branches,  one  for  the  muscle, 
Ian  the  other  to  pass  down  in  front  of  the  subclavian  vein,  to 
communicate  with  the  phrenic  nerve;  but  the  last,  is  not  always 
£ present. 

Branches  to  the  Scaleni,  are  short  twigs,  given  off  as  the  nerves 
emerge  from  between  them. 

Branch  to  the  Levator  Anguli  Scapulae. — Always  very  large  ; 
ansc.s  from  the  upper  part  of  the  plexus,  and  is  supplied  to  the 
under  surface  of  the  muscle. 

Branches  to  the  Rhomboidei,  may  spring  either  from  the  lower 
: ^7  ^le  cerv'cal>  01>  upper  part  of  the  brachial  plexus  ; they  pre- 


1 se“l  nothing  remarkable  in  their  distribution. 

uprascapular,  or  Branch  to  the  Capsular  Muscles,  is  always 
arge  nerve,  arising  from  the  upper  and  back  part  of  the  plexus, 

i w 1 aS  ^le  hfth  and  sixth  ; it  passes  downwards  and  out- 

' arts,  superior  and  posterior  to  the  posterior  belly  of  the  omo- 

Zm  ,reach0,S  the  suPerior  costa  of  tlie  scapula  ; runs  tlrrough  the 
arte  ’ J®n®ath  the  transverse  ligament  which  separates  it  from  the 
intn?  u S?mu  name>  enters  the  supraspinous  fossa,  and  divides 
^lA?,nAf,W,Mc!'  “ Stated  to  the  supraepino™ 


SHI  Wh!Ie  °‘her  «lid«s  the  acromion  procese,  under 

o-g  enoid  ligament,  to  supply  the  infraspinous,  and  teres 


minor. 
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Branch  to  the  Scbscarolar,  is  a£short,  thick  nerve,  aiifemg  j 
mediately  above  the  clavicle;  it  runs  downwards  and  outw»<ls,and 
buries  itself  in  the  upper  border  of  the  subscapsuht™ nnu.de.  J 

Anthrior  Thoracic,  or  Branch  G“  f.  u pasae, 

off  from  the  plexus  as  it  lies  beneath  the  cl  > subclar 

->4o*yn  wards  beneath  that  bone,  and,  emerging  ^ , com_ 

vius  muscle  and  subclavian  vein,  divides  into  fcw0  ^ “ c the 

muni  eating,  and  a muscular ; the  former, 

axillary  vessels  with  the  middle  thoracic,  so  as  to  form  a nervous 
loop  around  the  artery ; while  the  latter,  perorating  *££££* 

clavicular  ligament,  divides  into  dr  a,  its 

selves  in  the  great  pectoral  muscle,  which  they  supi  y 

Middle  Thoracic,  or  Branch  to  the  Raises 

than  the  last,  but  arising  from  the  same  part  ^ yein 

downwards  behind  the  axillary  ar  ery,  an  tw0  sets  of 

forms  a loop  with  the  anterior  thoracic ; from tMs  loop 
branches  are  given  off,  some  of  which  are  distributed 

pectoral,- and  others  to  the  greater.  ' -NTerve  of  Bell,  or 

Posterior  Thoracic,  Long  Bespira  ^ bep  of  the  two 

Branch  to  the  Serratus  Magnus,  larger  111^^^^  ^ fifth  | 

preceding,  arises  from  the  back  pai  downwards  resting  on 

mi  sixth  nerves  ; it  passes  almost  ^ 

the  posterior  scalenus  and  covu  ? J { th  axilla  between 

of  the  terminal  branches  of  the  p ®*1  ' the  clavicle,  and  must  be 
to  a nerve  which  arises  from  that 

designated  as  the  inferior  awAscapuZar,  de8cribed.  This  nerve, 

branch  to  this  muscle,  which  has  and  outer  partof 

remarkable  for  its  size  as  it  spnngs  from  tl  .l  axilla,  and 

the  plexus,  descends  through  ^ of  the  subsea-  : 

divides  into  three  branches  ouc  a tpird  for  the  latissuno 

SSSVitt rce^the  Lteidor  margin  of  that  muscl,  as 
tendon  of  the  subscapularis  and  the  n and  pos- 

J- — - 
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neous,  and  outer  head  of  the  median ; the  second,  of  the  internal 
cutaneous,  inner  head  of  the  median,  ulno-cutaneous,  and  ulnar ; and 
the  third,  of  the  circumflex  and  musculo-spiral.  We  will  now  pro- 

I ceed  to  examine  them  individually. 

External  Cutaneous,  likewise  known  as  the  musoulo-cutaneous 
or  perforans  Casserii,  being,  after  the  internal,  the  smallest  branch 
of  the  plexus,  arises  in  common  with  the  outer  head  of  the  median, 
descends  obliquely  downwards  and  outwards,  over  the  neck  of  the 
humerus,  and  anterior  circumflex  artery ; perforates,  or  sometimes 
passes  under,  the  coraco-brachialis  ; then  lies  between  the  biceps  in 
front,  and  the  brachialis  anticus  behind,  where  it  occasionally  com- 
municates by  a delicate  filament  with  the  median ; about  two  inches 
above  the  elbow-joint,  it  escapes  from  beneath  the  outer  edge  of  the 
biceps  humeri,  and  becoming  subcutaneous,  divides  into  two  branches, 
an  anterior,  and  posterior;  the  former,  running  downwards  along  the 
front  and  radial  side  of  the  fore-arm,  beneath  the  median  cephalic 
vein,  and  in  the  layers  of  the  superficial  fascia,  can  be  traced  as  low 
down  as  the  thenar  eminence ; in  its  course  along  the  fore-arm  it 
throws  off  numerous  filaments  to  the  integuments,  and  at  the  car- 
pus, communicates  with  the  radial,  afterwards  distributing  slender 
branches  to  the  skin  of  the  thumb,  with  others  which  accompany  the 
radial  artery,  and  are  lost  on  the  synovial  membrane  of  the  radio-carpal 
articulation ; the  latter,  or  posterior  division,  winds  to  the  back  part 
of  the  fore-arm,  descends  nearly  vertically,  likewise  invested  in  the 
superficial  fascia,  supplying  the  integuments  in  its  course,  and  can  be 
traced  only  as  far  as  the  back  part  of  the  carpus.  The  humeral  dis- 
tribution of  the  external  cutaneous  nerve  is  muscular,  which  seems 
to  prove  that  it  should  be  considered  merely  as  an  offset  of  the  me- 

! ' *!U1  j ft  applies  very  freely  the  coraco-brachialis,  biceps,  and  bra- 

r chialis  anticus. 


Internal  Cutaneous,  smaller  than  the  preceding,  arises  in  com- 
mon with  the  inner  head  of  the  median ; descends  almost  vertically, 
and  at  variable  distances  below  the  axilla,  perforates  the  fascia,  and 
becomes  subcutaneous ; here  it  throws  off  a small  twig  for  the  supply 
of  the  integuments  of  the  inner  side  of  the  arm ; continuing  its  course 
now  downwards,  anterior  and  internal  to  the  basilic  vein,  about  four 
inches  above  the  internal  condyle,  it  divides  into  an  anterior,  and  pos- 
terior branch ; the  former,  then  subdivides  into  two,  both  occasionally 
and  sometimes  only  one,  passing  in  front  of  the  median  basilic  vein’ 
the  most  external  crossing  to  the  middle  of  the  fore-arm,  the  internal 
o its  inner  side,  both  supplying  the  integuments  with  numerous  fila- 
ments, which  can  be  traced  down  as  far  as  the  carpus.  The  posterior 
uivisirm  descends  obliquely  downwards  and  inwards,  and  on  reaching 
be  dorsal  aspect  of  the  fore-arm,  throws  off  a recurrent  branch  to 
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anastomose  with  the  nerve  of  Wrishcrg  above 

, or  L„  Colons,  is  a vej  smalHudg, 
which  springs  from  the  plexus  ratZo'gintereosWinmeral  from  the 

^mnd  dor^b  wirtiwhi^^dStributed  tothe  j^rhe^tmwijotot.^08' 

that  embrace  the  axillary  artery  , internal  shorter  and 

connected  with  the  “^^ZTiutneot  and  ulnar  -,  the 
thicker,  continuous  with  t ^ front  and  a little  external 

union  of  these  two  heads  t 1,  P the  artery  generally  in 

to  the  vessel,  but  as  it  descend  at  the  bend 

front,  but  sometimes  he\nm o fagcia  of  the  biceps,  and 

of  the  elbow,  it  is  coveiec  y , f +be  pronator  radii  teres, 

then  disappears  between  the  two  head " f^^ating  it  from 
the  external  or  coronoid  attachmen  ^ between  the 

the  ulnar  artery,  which  it  cioss  , g beneath  the  annn- 

superficial  and  deep  ^xmso  aud  flexor  pollicis,  and; 

lar  ligament,  between  the  he  is  flattened  and  expanded 

reaches  the  palm  of  the  hand,  w guperficial  arch  of  arteries; 

lying  beneath  the  palmar  as“a’brancbeg  the  most  external  of  winch 
here  it  divides  into  six  term  ^ ^ thumb)  wliile  the  remaining 
supplies  the  muscles  of  i ‘ er  —One  runs  to  the  outer 

five  are  distributed  m tbe  Mowing  maun  ^ # tUli  to  outer 

side  of  the  thumb  ; a second  to  between  the  index  and 

side  of  the  index  finger  ; a fourth  to  the  de  t surfllces  . d 

middle,  and  there  subdmdmg  fioger>,  which  like- 

a fifth  to  the  cleft  between  the  ■ ( digitai  nerves  are 

wise  subdivides  for  them  opposed  at  °,|ie  base  of  the 

at  first  beneath  the  arterial  arch,  b d behind  them, 

first  phalanges,  the  digital  arteries  1 1 opposite  the  middle 

that  Sie  nerves  become  the  most  ^ ^nTresume  their  pri- 
of  the  second  phalanx  theyag.unu  P wbich  they  maintain  to 

mary  position  with  respect  to  each  , igdestined  for 

their  termination ; besides  the  con  «m  otf  a dorsal  lateral 

the  anterior  aspect  of  the  fin8®  » ‘ u The  termination  of  the 

branch,  which  supplies  the  root  of  the  n • distributed  to  the 

menfion  cc,ain  , 

maZr:—  *ch  « found  principally  in  toe  exfrem,  ■ , 
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but  not  solely  confined  to  them,  called,  after  the  name  of  their  dis- 
coverer, Paccinian  corpuscles.  They  are  situated  in  the  areolar 
tissue,  on  the  extremities  of  the  small  offsets  thrown  off  from  the 
ti  unk  of  the  nerve,  and  connected  to  it  by  the  neurilemma  which  is 
prolonged  over  them.  In  figure  they  are  generally  oval,  averaging 
in  tke  human  subject  a line  in  length,  or  perhaps  a little  more,  and 
consist  of  a series  of  lamime  from  thirty  to  sixty  in  number,  over- 
iapping  each  other  like  the  tunics  of  a bulb,  but  with  this  difference, 
that  all  the  lamime,  with  the  exception  of  the  ten  or  twelve  most  in- 
ternal, are  separated  from  each  other  by  a thin  fluid,  all  however, 
being  connected  by  fine  processes  passing  between  the  fibrous  lamime, 
which  closely  unite  them  with  each  other.  The  fluid  which  fills  the 
several  intercapsular  spaces  does  not  communicate,  and  it  may  be  dis- 
charged by  puncture  from  one  while  the  remainder  still  continue  in  a 
state  of  tension ; but  if  once  completely  emptied  and  allowed  to  dry, 
they  wdl  not  again  become  distended  if  immersed.  The  wall  of  each 
capsule  consists  of  two  layers,  the  most  internal  of  which  contains 
minute  oval  nuclei,  while  the  external  is  apparently  fibrous.  In  the 
middle  of  the  corpuscle  is  a hollow  stalk,  stretching  through  its  Ion- 
axis,  and  into  this  the  nerve  enters,  having  previously  lost  the  white 
substance  of  Schwann,  which  it  had  retained  up  to  its  perforation  of 
the  last  capsule,  and  then  running  to  the  distal  extremity  of  the 
^•i  If6  stalk~like  Process  suddenly  expands  into  a small  knob, 
which  affixes  itself  to  the  inner  side  of  the  capsule.  It  was  once 
supposed,  that  the  Paccinian  corpuscles  were  in  some  way  connected 
with  the  sense  of  touch,  but  their  existence  in  several  situations 
where  this  function  could  not  possibly  be  exercised,  must  completely 
negative  that  idea.  F J 

The  Median  Nerve,  gives  off  no  branches  in  the  arm,  except  occa- 
sionally a small  anastomotic  twig  to  the  external  cutaneous ; but  in 
the  fore-arm,  its  filaments  of  supply  are  very  numerous.  In  addition 
to  several  which  perforate  the  elbow-joint,  it  distributes  branches  to 
a 1 the  muscles  on  the  front  of  the  fore-arm,  with  the  exception  of 
the  flexor  carpi  uinaris,  and  half  of  the  flexor  profundus,  which  are 
supplied  by  the  ulnar.  It  also  throws  off  two,  which  have  received 
Distinct  names,  having  been  called  the  anterior  interosseous  and 
palmar  cutaneous. 

Anterior  Interosseous,  a long  slender  branch,  arising  from  the  me 
dian,  at  the  bend  of  the  elbow,  passes  downwards,  on  the  interosseous 
ligament,  between  the  flexor  pollicis  on  the  outside,  and  the  flexor 

“d0  / dG’  ,8iving  mimer0US  filaments  t0  each>  as  it  de- 

• cenda,  and  in  front,  and  external  to  the  artery  of  the  same  name  • 

then  runs  beneath  the  pronator  quadratus,  and  divides  into  two 
fKh“>  '«■  » listribald  to  tta 

37* 


580 


SPINAL  NERVES. 


muscle,  while  the  other  passes  through  the  interosseous  space,  to  com- 
municate with  the  posterior  interosseous,  from  the  musculo-spna  . 

Palmar  Cutaneous  is  given  off  a little  above  the 
over  which  it  passes,  and  separating  into  two  branches,  the  external 
winds  outwards  to  the  ball  of  the  thumb,  the 

: f grmnlies  • while  the  internal,  passes  downwards  to  the  palm  of  the 
haTaSis  distributed  to  the  skin  of  that  region,  sendnrg  also  a 

"tiMSm- la  rather  smaller  than  the  last  described,  with  the 
innei  head  of  which  it  arises  in  common,  and  passe,  oblique*  down- 
wards and  inwards,  at  first  to  the  ulnar  side  of  ‘2’ 

but  soon  gradually  diverges  from  it,  and  ultimately  joins  the  inferior 
™funch  to  which  it  lies  internal ; both  now  perforate  the  interna 
intermuscular  septum,  then  the  sheath  of  the  triceps,  and  passi  g. 
fto"oL  between  the  internal  condyle  and  olecranon  proces^ 
between  the^two  origins  of  the  flexor  carpi  ulnaris  the  nerve  alone 
then  archesforwards  to  the  front  of  the  fore-arm,  where  m its  upper 
third  it  lies  internal,  but  at  some  distance  from  the  idnai  art  y,  j 
hut  as  it  however,  descends,  it  gradually  approaches  that  vesseU 
tl  t in  its  middle  third  it  is  quite  close  to  it,  and  in  its  1 > 

srsri  it  is  on  a plane  *^^££3 

L7a“roTtht^  fleC,  it 
^W—SiSn  to  the  median,  continues  * 

fourth  intercarpal  space,  where  bifureating.  ean  teminal 

the  opposed  surfaces  o as  « 

extremities  are  »«*  filaments  are  also  given  off 

found  on  the  median,  a The  nosterior  or  deep  branca, 

for  the  supply  Of  the  wot  of  the  nafi 1 The  » V ^ 

<"*  between  the  supplying  in  #• 

:rr:i  - t 

neaththe  to^oMof  *e  ^ exoi,^  ^ 80pplyi„g 

t £ 

it  supplies  freely  the  flexor 

about  the  middle  of  the  fore-aim,  a g ernal  cutaneous;  and 

perforates  the  fascia,  to  anastomose  with  the  uitennu  of  its 

another  (dorsaUs  carpi  ulnaris),  very  large  at  the  upi  P 


tJrJ 


SPINAL  NERVES. 


581 


infei-ior  third,  which  winds  backwards  around  the  ulna,  beneath  the 
tendon  of  the  flexor  ulnaris,  and  becoming  cutaneous  a little  above 
the  posterior  annular  ligament,  where  it  communicates  with  the 
dorsalis  mantis  of  the  radial,  divides  on  the  back  of  the  hand  into 
two  branches — an  internal,  which  is  distributed  to  the  integument 
of  the  inner  side  of  the  little  finger  ; and  an  external,  which,  divides 
into  two,  one  of  which  proceeds  to  the  cleft  between  the  little 
and  ring  fingers,  and  subdividing,  supplies  the  skin  of  their  opposed 
surfaces ; while  the  other,  on  reaching  the  cleft  between  the  ring 
and  middle,  likewise  bifurcates  to  supply  their  adjacent  aspects. 

Musculo-spiral.— The  largest  branch  of  the  entire  plexus,  and 
as  such  appears  to  receive  twigs  from  the  whole  of  its  formative 
nerves,  passes  at  first  vertically  downwards,  behind  the  ulnar ; then 
winds  backwards  and  outwards,  at  first  behind  the  axillary  artery, 
and  then  in  company  with  the  superior  profunda,  between  the  in- 
ternal and  long  head  of  the  triceps  ; it  then  passes  between  that 
muscle  and  the  bone,  the  latter  of  which  it  grooves  in  a spiral  man- 
ner, and  emerging  at  length  on  the  front  and  outer  part  of  the  arm, 
about  three  inches  above  the  external  condyle,  it  lies  at  first  between 
the  brachialis  anticus  and  the  supinator  longus,  and  then  between 
the  latter  muscle  and  the  extensor  carpi  radialis  longior,  where  it 
divides  into  two  branches— an  anterior  or  radial,  and  a posterior  or 
interosseous. 

Anterior,  or  Radial,  descends  in  company  with  the  radial  artery, 
being  in  the  upper  third  of  the  fore-arm  at  a slight  distance  from,  and 
external  to  it ; in  the  middle  third  quite  close  to  it,  but  still  to  its 
outer  side  ; while  in  its  inferior  it  leaves  it  altogether,  winding 
backwards  around  the  radius,  and  under  the  tendon  of  the  supinator 
longus ; on  reaching  the  back  of  the  forearm,  it  becomes  subcutaneous 
a little  above  the  annular  ligament,  and  receives  the  name  of  dorsalis 
munus  ; here  it  divides  into  two  branches — an  external  and  internal ; 
the  former,  which  is  very  small,  runs  downwards  and  outwards 
along  the  external  side  of  the  thumb,  to  supply  the  integuments  of 
that  part ; while  the  latter,  subdivides  into  two — of  which  one  pro- 
ceeds to  the  cleft  between  the  thumb  and  index  finger,  and  the  other 
to  that  between  the  index  and  middle— Avhere  each  again  divides  in- 
to two,  for  the  supply  of  the  oppos^gdes  of  the  digits  of  those 
spaces,  the  most  internal  generally  ^Hunicating  with  the  dorsal 
of  the  ulnar.  mm 

Posterior,  or  Interosseous,  the  other  terminal  branch  of  the 
musculo-spiral,  is  larger  than  that  already  described.  It  passes 
backwards  and  outwards,  perforating  the  supinator  brevis  and 
lying  close  to  the  neck  of  the  radius,  but  to  its  outer  side  ■ and  or, 
reaching  the  back  of  the  fore-arm,  divides  into  two  sets  of  branches  - 
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a superficial,  and  deep  : the  former,  by  numerous  filaments  supply- 
ing the  superficial  muscles  in  this  region,  while  the  latter,  having 
distributed  its  twigs  to  the  deeper  set,  continues  its  course  down- 
wards but  now  very  much  reduced  in  size,  passes  through  the  fourth 
Groove  of  the  radius,  and  under  the  tendon  of  the  extensor  commu- 
nis and  is  distributed  by  gangliform  filaments  to  the  structures 
composing  the  carpus.  The  collateral  branches  of  the  musculo-spiral 
are,  the  internal  cutaneous,  muscular,  and  spiral  cutaneous. 

Internal  Cutaneous.- Usually  double,  arises  very  high  up,  and 
after  proceeding  vertically  downwards,  for  a short  distance,  perforates 
the  fascia  and  becoming  subcutaneous,  continued  its  course,  supply-| 
tg  thT  integuments  of  the  inner  and  back  part  of  the  arm  as  far  as 

the  olecranon  process.  , 

Muscular  Branches. -Several  to  the  deep  surface  of  the  triceps,  , 

onrl  mip  extremely  lonff  to  tlie  ciliconcisiis. 

” M Sl-U  a large  breach,  rrhich  com®  off  H 
the  nerve  as  it  lies  to  the  outside  of  the  humerus  ; it  perforates  the 
external  head  of  the  triceps,  then  the  fascia,  and  continuing  1 a.| 
course  downwards  and  backwards,  is  distributed  to  ^ ®tegum« 
of  the  outer  and  posterior  part  of  the  fore-arm,  as  low  down  as 

-srs  sx  i iSrSSi 

dorsi  and  teres  major  ; here  it  occasionally  throw  oB Uwg  to  a 

* ^ons't^otigh6  the1"  h^te^ment  co*er^ 

ter  are  distributed  to  the  deep  surface  of  that  muscle,  an 

traced  as  far  as  its  insertion. 


DORSAL, Ij^ETERCOSTAL  NERVES. 

The  dorsal  nerves  are  twelve  in  number,  and  aie  increase 

gradually  in  size  from  the  W"  ^ 

1.  visible  in  the  two  last.  In  the  ie^npt  on  * ^ 

the  spinal  marrow  we  have  already  alludec  ion  and  di- 

ganglion  formed  on  their  posterior,  t ieu  su _s  ^ q{  wbich  we 

vision  into  proper  antepor  and  poster!  > succession 

have  only  now  to  deaj  proposing  to  examine  them 

from  above  downward^  :t.\ 
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First  Dorsal,  or  Cervico-brachial,  is  a large  nerve  which 
emerges  from  the  foramen  of  conjugation,  between  the  first  and 
second  dorsal  vertebra) ; we  have  already  explained,  how  it  crosses 
upwards  and  outwards,  in  front  of  the  neck  of  the  first  rib,  and  be- 
hind the  superior  intercostal  artery,  to  join  the  last  cervical,  for  the 

I formation  of  the  brachial  plexus ; but  just  as  it  escapes  from  the 
intervertebral  foramen,  it  always  throws  off  a small  branch,  a repre- 
sentative of  the  first  intercostal,  which  however,  does  not  truly  enter 
i the  space  between  the  two  layers  of  muscles,  till  it  reaches  the  an- 
terior extremity  of  the  rib ; it  then  passes  between  them,  and  supplies 
them,  and  is  ultimately  distributed  to  the  integuments  of  the  ster- 
num. 

Second  Intercostal. — Much  smaller  than  the  last,  takes  a very 
peculiar  course,  first  passing  obliquely  upwards  over  the  neck  of  the 
second  rib  to  reach  the  first  intercostal  space,  through  which  it  runs 
until  it  reaches  its  middle,  when  it  again  re-crosses  the  second  rib  to 
' reach  the  second  intercostal  region,  where  it  divides  into  two  branches 
j — a proper  intercostal,  and  perforating : the  former,  continues  its 
: course  like  the  others,  supplying  the  muscles,  and  ultimately  rami- 
i fying  in  the  integuments  over  the  sternum ; while  the  latter,  after  per- 
| forating  the  external  layer  of  intercostal  muscles,  passes  downwards 
J and  outwards,  and,  after  anastomosing  with  the  ulno-cutaneous,  di- 
j vides  into  two  branches,  which  are  distributed  to  the  inner  and  back 
| part  of  the  arm,  as  far  down  as  the  olecranon  process. 

Third  Dorsal.  — Smaller  than  the  preceding,  having  passed 
l into  its  corresponding  intercostal  space,  and  proceeded  a little  beyond 
i its  middle,  divides  also  into  a proper  intercostal,  and  a perforating ; 

| the  former,  pursuing  a similar  course  to  the  last  described,  to  be  lost 
i on  the  skin  of  the  sternum  ; while  the  latter,  perforating  the  exter- 
J nal  intercostals  between  the  origins  of  the  serratus  magnus,  first 
* supplies  the  mammary  gland,  and  then  crosses  the  floor  of  the 
i axilla,  to  be  distributed  to  the  back  part  of  the  ai’m. 

Fourth,  Fifth,  Sixth,  and  Seventh  Dorsal,  are,  generally  speak- 
I ing,  similar  in  their  characters,  running  outwards  and  forwards 
| over  the  anterior  costo-transverse  ligament,  to  enter  the  intercostal 
j spaces.  A little  beyond  the  angle^L  the  rib,  each  throws  off  a 
q small  branch,  which  winds  forward^Wthe  upper  margin  of  the  rib 
| below>  but  this  is  not  always  constant.  Dividing  now  into  two 
branches,  the  smaller  or  proper  J^Pfistal,  continues  its  course  to 
j the  sternum,  to  be  distributed  to  the  integuments  over  it,  supplying 
as  it  proceeds  numerous  looped  filaments  to  the  adjacent  muscles* 
whilst  the  larger  or  external,  perforates  the  outer  layer  of  intercos- 
tals, beneath  the  serratus  magnus,  which  it  also  pierces,  supplying  it 
as  well  as  the  recti,  triangularis  sterni,  and  external  oblique  with 
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the  integuments  of  the  thorax  and  mammary  gland,  to  which  it 

distributes  several  cutaneous  twigs.  , . 

Eighth,  Ninth,  Tenth,  and  Eleventh  Dorsal,  belong  to  the  in- 
tercostal spaces  of  the  false  ribs,  which  likewise,  after  proceeding 
for  some  distance,  divide  into  a continuous  trunk,  and  a perforating 
branch  ; the  first,  pursuing  its  course  as  far  as  the  curved  cartilages 
of  those  ribs,  when  they  perforate  the  indigitations  of  the  dia- 
phragm, and  pass  between  the  internal  oblique  muscles  and  the  trans_ 
versalis,  as  far  as  the  outer  edge  of  the  rectus,  where  they throw  off 
cutaneous  branches,  for  the  supply  of  the  anterior  part  of  the  ab- 
dominal wall  ; the  nerve,  now  greatly  diminished  m size  pierces 
the  sheath  of  the  rectus,  and  reaching  its  posterior  surface,  free  y 
supplies  it,  some  of  its  filaments  also  passing  through  it,  to  ramify 
In  the  integuments  over  the  linea  alba.  Their  perforating  branches 
like  the  others,  pierce  the  external  layer  of  intercostals,  on  fH 

line  as  those  already  described,  and  then  escaping  through  the  exj 

ternal  oblique,  are  distributed  to  the  integuments  on  the  lateral 

^Twelfth  or,  Last  Dorsal.— This,  as  contrasted  with  those  already 
described,  is  a large  branch  which  emerges  between  the  last  rib  and 
the  first  lumbar  vertebra,  and  runs  obliquely  downwards  along 
Inferior  margin  of  the  former,  and  then  piercing  the  transversahs 
aponeurosis,  divides  into  two  branches  ; one  internal,  which  can  b 
traced  between  the  internal  oblique  and  transversalis,  as  far  as  the 
bel^The  rectus,  where  it  throws  off  » few  cutaneous 

sKpSsSSSSaSis 

JTiSS tX - *— its  “me  dol 

1,1  Befme  concluding  our  account  of 

res^nding'^dorsal  ganglion  Sympathetic  ; that  each  passes  in 
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front  of  its  corresponding  anterior  costo-transverse  ligament,  and 
under  the  pleura  to  reach  the  proper  intercostal  space,  where  they 
lie  below  the  artery  and  vein,  the  latter  vessel,  and  not  the  former, 
occupying  the  groove  in  the  rib  above. 


LUMBAR  PLEXUS. 


This  important  plexus  can  only  be  examined  after  the  abdomen 
has  been  laid  open  and  its  contents  removed  ; then,  by  raising 
cautiously  the  anterior  three-fourth  of  the  psoas,  or  that  portion 
which  is  attached  to  the  sides  of  the  bodies  of  the  lumbar  vertebra:, 
it  will  be  observed  lying  on  the  deeper  origins  of  that  muscle,  where 
it  springs  from  the  transverse  processes  ; its  branches  must  then  be 
each  cautiously  followed  to  its  destination.  The  plexus  is  formed 
by  the  anterior  branches  of  the  first,  second,  third,  and  fourth  lum- 
bai  nerves,  which  communicate  with  each  other  by  filaments  that  are 
nearly  vertical ; it  also  receives  the  last  dorsal,  and  twigs  from  the 
lumbar  ganglions  of  the  sympathetic,  which  descend  between  the 
vertebral  oiigins  of  the  psoas,  to  unite  with  it.  These  nerves  will  be 
observed  to  increase  rapidly  in  size  from  the  first  to  the  last,  which 
is  extremely  large  and  flattened,  while  the  plexus  formed  by  their 
junction  is  of  a triangular  shape,  with  the  base  corresponding  to  the 
side  of  the  vertebral  column,  and  with  the  apex  externally  and 
interiorly  constituted  by  the  anterior  crural  nerve.  It  consists 
primarily  of  four  great  divisions,  viz.,  inguino-cutaneous,  anterior 
crural,  obturator,  and  lumbo-sacral. 

Inguino-cutaneous  is  again  subdivided  into  four  branches  which 
are  known  by  the  following  names Superior  or  ilio-scrotal,  middle 
or  small  musculo-cutaneous,  inferior  or  external  musculo-cutaneous, 
and  internal  or  genito-crural. 


Superior , or  llio-scrotal , large  as  contrasted  with  the  others ; arises 
from  the  first  lumbar,  and  having  perforated  the  psoas  muscle,  passes 
downwards  and  outwards,  between  the  layers  of  the  transversalis 
aponeurosis,  beneath  the  kidney,  and  over  the  quadratus  lumborum 
muscle;  it  now  reaches  the  posterior  part  of  the  crest  of  the  ilium 
and  here  piercing  the  transversalis  muscle,  divides  between  it  and 
' the  internal  oblique,  into  two  branches,  an  external,  or  glutseo-cuta- 
neous,  which  perforates  the  last-named  muscle,  and  then  escapes  be- 
tween the  margins  of  the  external  oblique  and  the  latissimus  dorsi 
to  divide  into  filaments,  which  ramify  in  the  integuments  over  the 
glutieal  region;  and  an  internal  or  continued  trunk,  which  pursues 
the  transversalis  and  internal  oblique,  close  to  the 
crest  of  the  ilium,  and  beneath  the  internal  circumflex  ilii  artery  ‘till 
it  arrives  at  the  anterior  superior  spinous  process  of  the  ilium  where 
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it  divides  into  two  branches,  an  abdominal,  and  scrotal;  the  former, 
afler  communicating  with  the  small  musculo-cutaneous,  runs  inwards, 
still  between  the  same  muscles,  till  it  reaches  the  rectus,  ^ some 
of  its  filaments  are  distributed  to  that  muscle,  and 
over  it  while  the  latter  or  scrotal,  winds  downwauls  till  it  reaches 
the  cord  in  company  with  which  it  leaves  the  external  abdominal 
ring  and  divides1  into  two  branches,  one  of  which  is  lost  m the  upper 
and  back  part  of  the  scrotum,  while  the  other  supplies  the  mt eg  - 

SSSSSs 

”15 Inal,  or  Inferior  mom, 

the  sar tonus,  and  tensor  vaginae  fem011®>  fem0ral.  The  gluteal 
a posterior  or  glut  teal,  and  an  an  eno  COUrse  either  over, 

winds  downwards  and  backwards,  emoris  when  it  separates 

or  through,  or  under  the  tensor  over  the  gluteal, 

into  fiiaments  for  the j^ply  after  passing  down- 

region  ; while  the  iateiai  external,  running 

wards  for  a short  distance,  dm  es  1 ^ tfae  skiu  0f  this  part 

downwards  and  backwards,  o eii  inverted  loops;  and  an 

as  far  down  as  the  lower  third  of  ^ 

internal,  which  can  be  traced  do^ds,^  ^ aud 

where,  bending  backwaul  , s;ae  of  the  thigh,  a little  abo^e 

supplies  the  integuments  on  the  outer  Bide  of  the  ting  , 

the  knee.  , av;ses  from  the  second 

G enito-cntral.  Very  thin  and  si  ards  aiui  forwards,  it 

lumbar  nerve,  and  passing  o ' fi^e  y anteri0r  and  inner  part, 
pierces  the  psoas  muscle,  then  1C'\  , covered  by  the  ureter  and 
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generally  found  lying  on  the  outer  side  of  the  external  iliac  artery, 
and  here  divides  into  two  branches,  a genital,  and  crural ; the  former 
passes  upwards  and  outwards,  to  reach  the  internal  abdominal  ring, 
through  which  it  emerges,  and  as  it  traverses  the  oblique  inguinal 
canal  behind  the  cord,  it  distributes  several  twigs  to  the  transversalis 
and  internal  oblique ; escaping  now  through  the  external  ring,  it  con- 
tinues its  course  downwards  and  inwards,  to  supply  the  integuments 
of  the  scrotum  in  the  male,  and  the  labia  majora  in  the  female.  The 
crural,  or  femoral  branch,  passes  downwards,  on  the  femoral  artery  in 
its  sheath,  and  close  to  the  outer  margin  of  the  crural  ring,  and  hav- 
ing descended  about  half-an-inch,  it  pierces  the  sheath,  then  the 
fascia  of  the  thigh,  and  supplies  the  integuments  on  its  anterior  part 
as  far  down  as  its  middle  third. 

Anterior  Crural  Nerve. — Springs  principally  from  the  third 
and  fourth,  receiving  also  a branch  from  the  second  ; its  formation 
takes  place  within  the  psoas,  and  on  emerging  from  that  muscle,  it 
lies  buried  between  it  and  the  iliacus,  and  covered  by  the  fascia  iliaca, 
being  at  this  point  fully  an  inch  from  the  external  iliac  artery,  yet 
separated  from  it  by  the  psoas  and  fascia,  but  as  it  passes  under  Pou- 
part’s  ligament  it  is  quite  close  to  that  vessel.  While  within  the 
pelvis,  it  throws  off  several  slender  branches  to  the  iliacus,  but  gene- 
rally only  one,  or  sometimes  two,  to  the  psoas.  On  reaching  the 
upper  part  of  the  thigh,  the  nerve  becomes  flattened  and  expanded, 
and  after  running  about  two  inches  below  Poupart’s  ligament,  it  is 
pierced  by  the  external  circumflex  of  the  profunda,  which  divides  it 
into  two  sets  of  branches;  muscular,  and  musculo-cutaneous. 

Muscular,  large  and  distinct  branches,  which  supply  the  rectus, 
vastus  externus  and  internus,  crurseus,  and  subcrurseus,  and  to  these 
may  be  added  the  adductor  longus,  brevis,  and  peetinseus,  which  like- 
wise receive  a few  filaments  from  the  twig  destined  for  the  supply 
of  the  femoral  vessels. 

Musculo-cutaneous,  is  likewise  divided  into  two  sets  of  branches - 

muscular,  that  run  along  the  deep  surface  of  the  sartorius,  which  they 
ultimately  enter  and  supply ; and  cutaneous,  three  in  number,  a supe- 
rior, middle,  and  inferior.  Of  these,  the  first  or  superior  passes  down- 
wards beneath  the  sartorius,  and  then,  perforating  its  upper  third  and 
the  fascia,  divides  about  the  middle  of  the  thigh  into  two  branches 
which  can  be  traced  down  on  its  front  and  inner  part,  as  far  as  the 
patella,  where  they  terminate  in  flattened  anastomotic  arches  This 
nerve  communicates,  in  its  course  downwards,  with  thp  crural  division 
of  the  gemto-crural.  The  second  or  middle,  continues  in  the  sheath  of 
the  sartorius,  much  lower  down ; but  it  ultimately  pierces  it  a little  be 
low  the  middle  of  the  thigh,  and  becon.ee  cutaneous ; on  ncath  tt 
.nternal  condyle,  it  is  reflected  outwards  and  slightly  u,™^  o«r 
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the  patella,  in  the  subcutaneous  areolar  tissue,  in  which  it  ramifies, 
and  anastomoses  with  the  patellar  branch  of  the  internal  saphenous. 
The  third  or  accessory  cutaneous,  passes  downwards,  along  the  inner 
side  of  the  sartorius,  and  about  its  middle  divides  into  two  branches 
— a superficial,  which,  becoming  cutaneous,  and  crossing  to  the  inner 
side  of  the  thigh,  accompanies  the  internal  saphenous  vein  as  far  as 
the  internal  condyle,  where  it  joins  the  latter  nerve ; and  a deep, 
which  runs  on  the  anterior  surface  of  the  femoral  artery  in  the  infe- 
rior fourth  of  its  course,  and  terminates  in  forming  a plexus  around 
it,  as  it  passes  through  the  aperture  in  the  adductor  magnus,  to  reach 
the  popliteal  space,  here  freely  anastomosing  with  the  articular  branch 

of  the  obturator.  _ . ' 5 

Vaginal  Branch,  very  variable  in  its  mode  of  origin  ; it  not  on  y , 
supplies  the  sheath  of  the  femoral  vessels,  but  also  sends  branches  to 
the  adductors,  longus,  brevis,  and  pectinmus. 

Internal  Saphenous.— This  nerve,  remarkable  from  its  very  long 
course,  and  from  its  distribution,  must  be  also  considered  as  cutane- 
ous ; it  arises  from  the  inner  side  of  the  anterior  crural,  and  mi  me- 
diately after  its  origin,  receives  a twig  of  communication  from  the  obtu- 
rator, which  runs  between  the  femoral  and  profunda  arteries  m order 
to  reach  it ; passing  now  downwards,  it  lies  at  first  to  the  outaifa 
the  former  vessel,  but  afterwards  directly  in  front  of  it,  and  at  the 
lower  part  of  Hunter’s  canal,  where  the  artery  winds  backwards  an 
outwards  to  enter  the  popliteal  space  through  the  opening  m the  tri- 
ceps, it  crosses  to  its  inner  side,  then  leaves  it  altogether,  and  gets 

into  company  with  the  anastomotica  magna ; it  now  runs  downvards 
along  the  tendon  of  the  adductor  magnus,  then  between  the  tendon 
of  the  gracilis  and  sartorius,  and  at  the  inner  side  of  the  t 
comes  cutaneous,  and  joins  the  internal  saphenous  vein,  lying  at  first 
anterior  to  it,  the,,  behind  it,  and  then  in  front  of  it  again  ; «th  it, 
it  continues  its  course  downwards,  along  the  posterior  am  L mm  i jx 
of  the  leg,  passes  in  front  of  the  internal  malleolus,  and  them  winds 
forwards  on  the  inner  side  of  the  foot,  the  integuments  of  which  t 
STes Tfar  i the  great  toe.  While  in  the  thigh  the  saphenous 
occasionally  throws  off  a cutaneous  branch,  which  d^eudsa  _ 
between  the  sartorius  and  gracilis,  and  then  perforat  ng  ; ^ 

becomes  superficial,  and  is  distributed  to  the  skin l on  them 
back  part  of  the  knee-joint ; but  tins  branch  n*y * * ^nd 
offset  from  the  obturator.  Behind  the  internal  condyle, 
branch  is  always  given  off  which 

descending  for  a short  distance,  again  winds  upwards  a 
“ lfgJimeutum  patelke,  and  i,  lost 

i„  the  skiu  on  the  inner  sideof  the  joint  ; while ““  "£  “lv The 

• concavity  of  the  arch  thus  formed,  twigs  are  sent  up,  to  sui  P . 
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iuteguments  over  the  patella,  while  others  pass  off  from  its  convexity 
to  be  distributed  to  the  superficial  structures  on  front  of  the  upper 
third  of  the  tibia.  As  the  internal  saphenous  continues  its  course  on 
the  inner  and  back  part  of  the  leg,  much  diminished  in  size  from 
having  given  off  this  patellar  branch,  it  throws  off  several  filaments 
both  to  its  inner  and  back  part,  and  also  a branch  about  two  inches 
above  the  ankle-joint,  which  passes  downwards  and  backwards  to 
supply  the  integuments  on  the  internal  malleolus  and  heel.  On  the 
inner  side  of  the  foot  it  sends  filaments  also  to  the  several  articula- 
tions, and  others  to  anastomose  with  the  musculo-cutaneous  of  the 
peroneal. 

Obturator  Nerve,  much  smaller  than  the  anterior  crural,  arises 
from  the  third  and  fourth  lumbar  nerves,  and  crossing  the  ilio  lum- 
bar artery,  which  separates  it  from  the  lumbo-sacral  nerve,  passes 
outwards  and  forwards,  first  between  the  angle  of  bifurcation  of  the 
external  and  internal  iliac  arteries,  and  then  along  the  wall  of  the 
time  pelvis  beneath  the  peritonaeum,  and  buried  in  the  subserous 
tissue,  having  below  it  its  own  artery,  and  above  it  the  external  iliac 
vein ; arriving  now  at  the  anterior  wall  of  the  cavity,  it  escapes 
through  the  oblique  groove  in  the  upper  part  of  the  thyroid  fora- 
men, where  it  perforates  in  succession  the  following  parts 1.  Vesi- 
cal  fascia  , 2.  A few  fibres  of  the  levator  ani ; 3.  The  obturator  fascia  ; 
4.  Obturator  internus ; 5.  The  obturator  membrane ; and  6.  The  ob- 
turator externus,  which  it  supplies  as  it  passes  through ; but  gives  off 
no  branch  to  any  of  the  muscles  within  the  pelvis.  Emerging  now 
m the  femoral  region  beneath  the  pectimeus,  it  divides  "into  two 
branches— an  anterior,  which  descends  between  the  adductor  longus 
and  brevis,  and  terminates  in  three  branches,  for  the  supply  of  both 
ese  muscles,  as  well  as  the  gracilis ; while  a few  twigs  become  cuta- 
neous, and  can  be  traced  down  to  the  integument  on  the  back  part  of 
e eg,  to  which  they  are  distributed ; the  posterior  division,  the 
nrger  of  the  two,  lies  at  first  between  the  adductor  brevis  and  mag- 
nus,  and  here  breaks  up  into  a number  of  filaments  for  the  supply  of 
e latter  muscle ; while  one,  longer  than  the  others,  runs  down  be- 
ween  the  adductor  magnus  and  the  linea  aspera,  and,  perforating 
e attachment  of  this  muscle  in  its  lower  third,  enters  the  popliteal 
pace  where  it  pierces  the  ligamentum  posticum  of  Winslow,  and  is 
to  S I t0  the  knee'j°int-  Here  it  will  be  necessary  to  allude 
however,  invariably  present,  termed  the  accessory 
itself  ’ W,hen  ,lf  < 0eS  exist’  lfc  usually  arises  from  the  obturator 

or  fomSIT  f 7 aftel'  itS  °rigiD’  °r  {t  may  SP ring  from  the  third 
touith  lumbar  nerves  as  a separate  branch  ; it  passes  downwards 

crosses  Z 'll  “ Jhe.,nnf  of  the  P8oaa>  ^ beneath  the  fascia, 
over  the  horizontal  ramus  of  the  pubis,  then  dips  beneath 
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the  pectinaeus,  to  the  under  surface  of  which  it  gives  filaments,  as 
well  as  to  the  femoral  articulation,  and  ultimately  terminates  by 
uniting  with  the  anterior  division  of  the  obturator  itself.  The  com- 
municating branch,  between  the  great  obturator  and  the  internal 
saphenous,  may  be  almost  constantly  found  in  the  angle  of  bifurcar  ■ 
tion  between  the  femoral  and  profunda  arteries ; but  from  its  very  j 
small  size,  and  the  manner  in  which  it  is  involved  in  the  loose  J 
areolar  tissue  so  abundant  in  this  part,  it  frequently  escapes  obser-  : 

vation.  , . . i 

Lumbo-sacral,  the  largest  division  of  the  entire  plexus,  arises 

from  the  fourth  and  fifth  branches,  sometimes  receiving  a twig  from 
the  third  ; it  passes  downwards  into  the  pelvis,  resting  on  the  sacro-  • 
iliac  synchondrosis,  and  covered  by  the  internal  iliac,  gluteal  and 
ilio-lumbar  arteries,  with  their  corresponding  veins,  and  a little » I 
above  the  upper  margin  of  the  great  sciatic  notch  divides  into  two 
branches-a  communicating,  which  passes  downwards  and  outwards  I 
to  unite  with  the  first  sacral  nerve ; and  the  superior  gluteal,  wine ■ , 
emerging  from  the  upper  and  anterior  part  of  the  notch,  above  the  rl 
pyriformis,  passes  forwards  between  the  gluteus  medius  and  mm.-  - 
mus,  and  divides  into  two  branches-a  superior,  which  courses  alojg  . 
the  upper  margin  of  the  latter  muscle,  supplying  both  it  and  the  h 
medius  ; and  an  inferior,  which,  crossing  it  about  its  middle,  gives  > 
filaments  to  both,  and,  emerging  from  between  them,  ptei^  ^ 4 
sheath  of  the  tensor  vaginae  femons,  in  which  muscle  it  is  ultimately  .j 

expended. 

SACRAL  PLEXUS. 

The  sacral  nerves  are  six  in  number,  and  unlike  the  ^ar,  de- 
crease  in  size  as  they  descend.  The  first  and  second,  which  are  erj 
large,  pass  obliquely  downwards  and  outwards  amd  nmte  on  J 
pyriformis  ; the  third  and  fourth,  which  are  only  half  as  larg 
either  of  the  two  preceding,  run  more  horizonta  g oatwarc Is  . 
i0in  the  compound  trunk  of  the  first  and  second  ; the  fifth,  onemerg 
in^from  the  sacral  foramen,  divides  into  two  branches,  one  o f v hu  h 
ascends  to  unite  with  the  fourth,  while  the  other  descends  to  con  | 
municatc  with  the  sixth  ; this  last  nerve  is  so very ^smaU  th  J 
wrv  existence  has  been  sometimes  denied  ; but  it  alwajs  m<  j 
found  by  cautious  dissection,  and,  while  still  w-itlnn  its  proijer 

integument  about  the  coccyx,  sending  likewise  a tew  n 
the  gluteus  maximus. 
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The  Sacral  Plexus  is,  however,  constituted  by  the  four  first 
nerves  only,  with  the  communicating  branch  of  the  lumbo-sacral 
and  some  twigs  of  the  sympathetic.  It  is  of  a triangular  shape, 
with  the  base  at  the  sacrum,  and  the  apex  at  the  great  sciatic  notch, 
and  it  rests  on  the  pyriformis,  while  it  is  covered  by  the  bladder, 
rectum,  vesiculse  seminales,  and  posterior  layer  of  the  pelvic  fascia, 
which  separates  it  from  the  descending  branches  of  the  internal  iliac 
artery.  While  within  the  pelvis  it  gives  off  branches  to  the  bladder 
find  rectum,  and  to  the  uterus  and  vagina  in  the  female — some  di- 
rectly to  these  organs,  and  others  to  join  the  hypogastric  plexus ; 
these  being  principally  derived  from  the  fourth  and  fifth  nerves  ; 
it  likewise  supplies  the  following  muscles  : — Pyriformis,  levator  ani, 
and  obturator  internus  ; that  for  the  pyriformis,  arises  generally 
from  the  third,  and,  dividing  into  two,  sinks  into  its  anterior  surface ; 
that  for  the  levator  ani,  likewise  consisting  of  two,  but  derived  from 
the  fourth,  one  of  which  is  distributed  to  the  middle,  and  the  other 
to  the  anterior  part  of  the  muscle  ; and  that  for  the  obturator  in- 
ternus, which  usually  springs  from  the  first,  passes  out  through  the 
great  sciatic  notch,  then  ci-osses  the  spine  of  the  ischium,  enters  by 
the  lesser  sciatic  notch,  and,  dividing  into  three  or  four  filaments, 
is  distributed  to  the  pelvic  surface  of  the  obturator  internus  ; in  ad- 
dition to  these,  it  likewise  supplies  special  branches  to  the  superior 
gemellus,  and  quadratus  femoris.  The  external  branches  of  the 
plexus  are  the  pudic,  inferior  glutseal,  posterior  cutaneous,  and 
lesser  and  greater  sciatic. 

Pudic  Nerve. — Eather  a large  branch,  springing  from  the  pos- 
' terior  part  of  the  plexus,  generally  from  the  third  or  fourth,  leaves 
the  pelvis  through  the  lower  part  of  the  great  sciatic  notch,  and, 

| crossing  the  spine  of  the  ischium,  where  it  lies  inferior  to  its  artery, 
f it  again  re-enters  it  through  the  lesser,  to  enter  a triangular  groove, 
i bounded  externally,  by  the  tuber  ischii  and  obturator  internus  ; in- 
i ternally,  by  the  obturator  fascia  ; and  inferiorly,  by  the  falciform 
process  of  the  great  sciatic  ligament,  and  here  it  divides  into  two 
branches,  the  dorsalis  penis,  and  the  perineal. 

Dorsalis  P enis,  ascends  through  the  anterior  part  of  the  ischio- 
j rectal  fossa,  between  the  obturator  internus,  which  is  external  to  it, 
land  the  levator  ani,  which  is  internal  to  it;  and  on  reaching  the 
■“.ymphysis  pubis,  passes  directly  forwards,  below  the  subpubic,  and 
above  the  triangular  ligament ; it  runs  now  along  the  dorsum  of  the 
penis,  in  company  with  its  artery,  but  external  to  it ; reaches  the 
corona  glandis,  and  sinking  deeply  between  it  and  the  corpora 
I <:avernosa,  divides  into  numerous  filaments,  which  perforate  the 
sPongy  structure  of  the  glans,  and  can  be  traced  to  the  papilla;  on  its 
■t>urface ; about  the  middle  of  the  penis,  it  throws  off  a large  cutaneous 
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branch,  which,  after  distributing  several  twigs  to  the  integuments 
of  its  sides  and  dorsum,  continues  its  course  forwards,  and  is  fana  y 

lost  in  supplying  the  folds  of  the  prepuce.  . 

Perinatal  Branch.- Much  larger  than  the  preceding  lies  at  first 
inferior  to  the  pudic  artery,  but  afterwards  ascends  above  it,  and,, 
running  forwards,  towards  the  superior  and  anterior  part  of  t 
tuber  ischii,  divides  into  three  branches— a superficial  external,  | 
superficial  internal,  and  a bulbo-urethial.  „ 

Superficial  External  {Long  Perinatal),  passes  at  first  downwar^ 
nerforatin-  the  falciform  process  of  the  great  sciatic  ligament,  then 
winds  forwards  and  upwards  on  the  crus  penis,  and,  becoming  c - 

reou  tl  ruinates  in  supplying  the  dartoid  structure  and  integu 

“Z  Of  the  scrotum  in  the  male,  and  the  labia  rnajora  m the  fe 
Set  in  its  course,  it  always  gives  off  a branch  to  the  verge  of  the 

Internal  {LwgPerinaal).- Larger  than  the  'rf,  pierca 
the  obturator  fascia  in  company  with  the  long  penmeal 
and,  crossing  the  triangular  space  between  the  “ of 
reaches  the  scrotum,  to  the  integpments  of  the  centra  0 
which  it  is  distributed , several  long  filaments  are  I'^Zven  ” to 
to  the  under  surface  and  sides  of  the  perns,  which  extend  even  as 

^ Bulbo-ZZal.-A  thick,  short  branch,  which  also  perf o^t^j 
obturator  fascia  and  base  of  the  triangular  bgu^ « 
ing  upwards  beneath  the  accelerator  urime,  s distributed l tc * 
bulb  and  corpus  spongiosum.  In  the  female,  the  pudic  c g 
off  numerous  branches  to  the  vagina,  which  generally  proceed  a,  far 

as  its  external  orifice.  , .,  i T11S  and 

Inferior  Gluteal,  arises  from  the  back  part  of  the  plexu  , 

is  distributed  to  the  gluteus  maximus,  w 1 . inferior  mar- 

r ** 

the' integuments  over  it  by  long  and  out  0f 

Lesser  Sciatic,  arises  in  common  wit * Beneath 

the  pelvis  in  company  \yith  it,  am  'vi  1 11  * branches— muscular , 

the  gluteus  maximus,  it  divides  also  m ..  of  the  ham- 

and  cutaneous:  the  former,  distributed  ^8  latter,  likewise 

string  muscles,  and  rotators  outw.ir  , . a(rain  sub- 

emerging  from  beneath  the  edged  the  glntans ™ ^perimeo- 
divide  into  two-an  external  or  femoral,  and  an  mle.nal  1 
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scrotal,  or  long  pudendal  nerve  of  Soemmerring ; the  first,  or  femoral, 
descends  on  the  inner  side  of  the  thigh,  and  becoming  subcutaneous, 
supplies  the  integuments  of  that  region,  while  the  latter,  or  perineo- 
scrotal, running  forwards  and  inwards,  and  crossing  the  tuber  ischii, 
reaches  the  perineum,  where  it  lies  between  the  layers  of  the  superfi- 
cial fascia ; here  it  anastomoses  freely  with  the  long  perineal  of  the  pu- 
dic,  and  continuing  its  course  to  the  back  part  of  the  scrotum,  divides 
into  two  branches,  one  of  which  runs  forwards  external,  and  the 
other  internal,  to  the  testicle,  and  uniting  in  front  of  it,  they  form 
a loop,  from  which  numerous  filaments  are  distributed  to  the  dartoid 
structure,  septum,  and  skin  of  the  front  of  the  scrotum. 

Posterior  Cutaneous,  may  arise  either  separately  from  the 
plexus,  or  from  the  greater  or  lesser  sciatic,  or  from  the  inferior 
glutseal  ; it  is  always  of  small  size,  and  leaves  the  pelvis  by  the 
great  sciatic  notch,  below  the  pyriformis,  when  it  runs  nearly 
vertically  downwards,  beneath  the  gluteus  maximus,  and  becoming 
cutaneous  in  the  upper  third  of  the  thigh,  distributes  numerous 
filaments  to  the  integuments  of  that  region ; its  terminal  twig  may 
be  traced  over  the  popliteal  space  to  the  back  of  the  leg,  where 
it  unites  with  the  external  saphenous,  but  in  many  instances  it  may 
be  followed  still  lower,  even  as  far  as  the  back  part  of  the  mal- 
leolus. 

In  order  to  avoid  any  confusion  that  might  arise  on  this  subject, 
we  consider  it  proper  to  state  that  the  three  last  mentioned  nerves 
are  sometimes  described  under  one  name — the  inferior  gluteal,  and 
in  this  case  the  posterior  cutaneous  and  lesser  sciatic  must,  of 
course,  be  considered  as  its  dependent  offsets. 

Great  (Sciatic.  The  largest  nerve  in  the  whole  body  is  formed 
not  only  by  the  four  sacral  nerves,  but  also  by  the  communicat- 
ing branch  from  the  luinbro-sacral.  It  leaves  the  pelvis  by  the 
great  sciatic  notch,  below  the  pyriformis;  or,  it  may  occasionally 
emerge  in  two  divisions,  one  of  which  will  pierce  that  muscle,  while 
the  other  will  pass  out  beneath  it,  and  descending  almost  vertically 
downwards,  until  it  reaches  the  upper  part  of  the  popliteal  space, 
divides  into  two  branches  : an  external,  the  smaller,— the  peromeal  • 
and  an  internal,  much  larger,— the  popliteal.  In  its  course  along  the 
back  part  of  the  thigh,  it  rests  on  the  small  rotators  outwards 
between  the  tuberosity  of  the  ischium  and  great  trochanter,  covered 
by  the  gluteus  maximus;  but  farther  down,  it  lies  on  the  adductor 
maguus,  and  beneath  the  hamstring  muscles,  supplying,  as  it  de- 
fends, the  adductor,  the  semitendinosus,  semimembranosus  and 
weeps,  and  being  throughout  invested  by  a quantity  of  fine  adi- 
pose areolar  tissue. 

Popliteal,  or  Posterior  Tibial- Both  from  its  size  and  direc- 
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tion,  must  be  considered  as  the  continuation  of  the  great  sciatic  ; it 
runs  downwards,  almost  vertically,  immediately  beneath  the  fascia 
of  the  popliteal  space,  enveloped  in  fat,  and  then  under  the  heads  of 
the  gastrocnemius,  through  the  intercondyloid  space,  lying  at  first 
external  to  its  artery,  and  then  crossing  it  obliquely  so  as  to  reach 
its  inner  side  ; passing  now  over  the  popliteus  muscle  it  descends 
between  the  heads  of  the  soleus,  and  recrossing  the  posterior  tibial 
artery  in  the  upper  third  of  the  leg,  so  as  to  lie  externa  to  it  com. 
tinues  its  course  along  the  internal  side  of  the  tendo-Achillis  to  the 
space  between  the  OS  calcic  and  internal  malleolus,  where 
into  external,  and  internal  plantar ; having  however,  “ 

inner  side  of  the  artery  previous  to  its  division,  bnt  separated  fro,, 

it,  bv  one  of  the  venal  comites.  . , , , - 

The  Internal  Plantar,  the  larger  ot  the  two  terminal  branehe. 

of  the  popliteal,  runs  at  first  downward,  and  , 

reaches  the  groove  beneath  the  os  calcis,  where  it  ttrowsjff * 
branch  for  the  supply  of  the  integuments  of  the  heel,  and  then 
veloped  in  a sheath  of  dense  fibrous  tissue,  cont™f & ‘ [4 
wards  and  inwards,  between  the  first  and  second  layer.  °< 
tar  muscles  as  far  as  the  posterior  extremities  ' 

bones  it  divides  into  four  branches,  which  are  distributed  m 
Sowing  manner  -The  first,  or  most  internal,  to  the  inner  side  of 
he  oreai  toe  ; the  second,  to  the  eleft  between  the  first  and  second 
toes" where  it  divides  into  two,  to  supply  their  opposite  surfaces, 
the  third  to  the  cleft  between  the  second  and  third  to«*  where  annu- 
lar division  also  takes  place  for  their  opposed  sides; 

.•mm  to  the  cleft  between  the  third  and  fourth,  suppiyin0 
adjacent  surfaces  in  the  same  manner  and  generaUy  irowmg  ^ 

others  to  the  articulations  in  its  vicinity.  internal, 

The  Eaterml  Plantar  Nerve,  much  smaller  than the 
crosses  the  foot  obliquely  forwar  brevis  and  musculus 

fibrous  oaua|^  between  forwju'ds^befweeii  theilexor'digitorum  brevis 

accessorius,  then  turns  iorwaiun  v metatarsal  bone  of 

and  flexor  minimi  digiti,  and  at  the  base 

the  little  toe,  divides  into  two  branche^^  ^ 

the  former,  continues  its  course  forwards,  and  su,'Kl" 

the  most  external  is  distributed  "“£?£££  and 

- 
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and  throwing  off  branches  to  the  adductor  pollicis,  transversus  pedis, 
lumbricales,  interossei,  and  musculus  accessorius,  with  a few  articu- 
lar filaments. 

While  in  the  popliteal  space,  the  posterior  tibial  nerve  gives  off 
three  twigs  to  the  joint,  viz.,  superior  and  inferior  articular,  and 
azygos ; these  accompany  the  arteries  of  the  same  name,  supplying 
the  inner  and  posterior  part  of  the  articulation.  It  also  here  throws 
off  a remarkable  branch, — the  communicans  tibialis,  which,  passing 
downwards  and  outwards  at  first  beneath  the  fascia,  and  then 
between  the  heads  of  the  gastrocnemius,  unites  at  variable  distances 
on  the  back  of  the  leg,  with  a small  twig  from  the  peronseal, — com- 
municans peronoei;  their  junction  constituting  the  posterior  or  ex- 
ternal saphenous  nerve,  which  descends,  in  company  with  its  corre- 
sponding vein,  in  a fibrous  canal  behind  the  external  malleolus, 
supplying  at  this  point  the  integuments  on  the  outer  side  of  the  heel, 
and  then  arching  forwards  along  the  external  aspect  of  the  foot,  to 
which  it  distributes  numerous  filaments,  ultimately  terminates  on 
the  outside  of  the  lesser  toe.  The  muscular  branches  which  the  pos- 
terior tibial  gives  off  in  this  region  are  those  to  the  gastrocnemius, 
j soleus,  and  plantaris  ; but  while  on  the  back  of  the  leg,  it  supplies 
all  the  deep  muscles,  besides  distributing  several  cutaneous  filaments 
j to  the  investing  integument. 

Peronceal  Division,  much  smaller  than  the  Popliteal ; immediately 
: after  its  origin  from  the  sciatic  it  runs  downwards  and  outwards, 
parallel  but  internal  to  the  tendon  of  the  biceps,  and  over  the 
outer  head  of  the  gastrocnemius,  next  winds  round  the  neck  of  the 
‘ fibula,  and  beneath  the  perqnseus  longus,  where  it  divides  into  its 
two  terminal  branches  of  nearly  the  same  size,  the  anterior  tibial 
and  musculo-cutaneous,  having,  however,  previously  given  off  some 
filaments  to  the  tibialis  anticus,  as  well  as  a cutaneous  branch  for 
the  supply  of  the  skin  on  the  outer  part  of  the  leg,  and  also  the  com- 
municans peroniei,  to  unite  with  the  communicans  tibialis,  for  the  for- 
mation of  the  posterior,  or  external  saphenous,  already  described. 

Anterior  Tibial.  — This  nerve,  immediately  after  its  origin,  re- 
ceives a branch  of  communication  from  the  posterior  tibial,  when  it 
passes  forwards  and  inwards,  sometimes  through,  and  sometimes  be- 
neath the  extensor  communis,  and  thus  reaches  its  corresponding 
artery,  to  which  it  a,t  first  lies  external,  then  anterior,  and  ultimately 
internal,  supplying  freely  in  its  course  the  several  muscles  between 
which  it  runs ; passing  now  beneath  the  annular  ligament,  in  the 
sheath  of  the  extensor  pollicis  it  divides  into  two  branches,  an  in- 
ternal and  external ; the  former,  the  larger,  gliding  beneath  the  dor- 
salis pollicis  artery,  arid  over  the  first  interosseous  space,  again  sub- 
divides into  two,  one  of  which  is  distributed  to  the  inner  side  of  the 
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areat  toe,  while  the  other  bifurcates  at  the  first  interosseal  space  to 
supply  the  opposed  surfaces  of  the  first  and  second  toes,  at  the  same 
time  freely  communicating  with  the  musculo-cutaneous  nerve  ; the 
external  branch,  passes  almost  directly  outwards,  between  the  tarsus 
and  extensor  brevis,  and  is  expanded  in  supplying  t at  muse  e as 

well  as  the  interossei.  . 

Musculo-cutaneous,  the  second  division  of  the  peronseal  nerve,  de- 
scends almost  vertically  between  the  extensor  communis  and  pero- 
nseus  longus,  and  piercing  the  fascia  about  two  inches  above  the 
ankle-mint,  where  it  becomes  subcutaneous,  divides  into  two  branchy 
-an  external,  and  internal;  these  pass  over  the  aimular  hgaraent 
and  reaching  the  dorsum  of  the  foot,  the  external  divides  into  three 
branches,  each  of  which  bifurcates  at  the  cleft  between  the  toes  ft e 
outer,  at  that  between  the  fourth  and  fifth ; the  middle , at  that  be- 
tween the  third  and  fourth;  and  the  internal,  at  that  be^een 
second  and  third ; these  secondary  branches  supplying  the  skm,  on 
dorsum  and  sides  of  the  opposed  surfaces,  of  each  of  the  correspondmj 
toes;  while  the  internal  division  of  the  musculo-cutaneous  on  he 
contrary  usually  continues  as  a single  trunk  to  the  cleft  bet  n 
the  first  and  second  toes,  and  there  bifurcating,  is  to  thg 

adjacent  surfaces.  This  is  the  most  usual  course  observed l in  t : 
distribution  of  this  nerve,  but  at  the  same  time  it  must  be  remarked 
that  it  is  subject  to  several  varieties  in  its  ultimate  ramifications. 

The  musculo-cutaneous  nerve,  while  in  the  leg,  g, res  off  tun  or 
three  filaments  to  the  peronseus  longus,  and  one  or  two  to  the 
teguments  over  the  external  malleolus;  it  likewise  freely  communi- 
cates in  the  foot  with  both  saphena?. 


POSTERIOR  SPINAL  NERVES. 

FrpsT  Cervical  —Is  larger  than  the  anterior  branch,  and  after  its 
presenting  here  a kind  of  gangliform  enlargement , enten  g 

:r„  r =£= =*  - - 

plexus  • it  also  communicates  with  the  second.  _ . nearly 

Second  CERvicAL.-Remarkable  for  its  great  size,  being  nearly 
four  times  larger  than  its  anterior  branch ; escapes  ifjXSd 

and  «i»,  and  throw. off  — “S  Zqne  1 the  triangular 
nerves;  passes  upw  aids,  o forwards  perforates  very 

space,  covered  by  the  complexus,  w ic  i 1 ‘ trapezius,  it  joins 

obliquely;  between  the  complexus  muscle  and  t^trapez  J 

but  at  the  same  time  lies  internal  to,  the  occipital  arterj,  ai 
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piercing  the  trapezius,  and  becoming  subcutaneous,  divides  into  a 
series  of  branches  of  a flattened  form,  which  are  distributed  exclu- 

Isively  to  the  scalp,  and  hair  follicles  of  the  occipital  region.  While 
in  the  neck  it  gives  off  large  branches  to  the  inferior  oblique,  sple- 
nius,  complexus,  and  trapezius. 

Third  Cervical,  much  smaller  than  the  second,  emerges  between 
the  axis  and  third  cervical  vertebra,  and  immediately  sends  off  an  anas- 
tomotic twig  to  the  second ; it  now  continues  its  course  inwards,  be- 
tween the  semispinalis  colli  and  complexus,  and  at  the  internal  border 
of  the  complexus,  divides  into  two  branches,  a cranial  and  a cervical, 
both  cutaneous ; the  former,  perforates  the  attachments  of  the  com- 
plexus and  ti-apezius  to  the  spinous  processes,  and  is  distributed  to  the 
integuments  of  the  mesial  line  of  the  occipital  region  ; while  the  lat- 
ter, also  piercing  the  same  muscles,  is  immediately  reflected  outwards 
for  the  supply  of  the  skin  immediately  over  them.  The  anastomosis 
which  we  have  mentioned  between  the  three  nerves  just  described 
constitutes  what  has  been  called  the  posterior  cervical  plexus,  which 
lies  between  the  complexus  and  semispinalis  colli,  in  company  with 
the  posterior  jugular  vein,  and  cervicalis  profund  artery.  Its 
branches  of  supply  are  distributed  to  the  complexus,  the  semispi- 
nalis colli  and  the  splenius. 

It  would  be  tedious,  as  well  as  unnecessary,  to  describe  individually 
the  posterior  branches  of  the  five  remaining  cervical  nerves,  as  their 
course  and  ultimate  distribution  are  almost  precisely  similar,  run- 
ning at  first  inwards,  between  the  complexus  and  semispinalis  colli, 
to  each  of  which  they  give  muscular  branches,  as  well  as  to  the  mul- 
tifidus  spina?,  and  then  perforating  the  superimposed  muscles,  are 
distributed  to  the  integument  on  the  posterior  part  of  the  neck. 

The  posterior  branches  of  the  eight  first  dorsal  nerves,  may  be  like- 
wise described  in  conjunction,  as  they  are  all  very  similar  in  their 
course  and  distribution,  but  much  smaller  than  the  same  branches  of 
the  posterior  cervical.  After  their  separation  from  the  anterior,  each 
posterior  dorsal  nerve  passes  almost  directly  backwards,  in  company 
with  the  vein  and  artery,  through  a quadrilateral  space,  bounded 
above  and  below,  by  the  transverse  processes  of  the  contiguous  verte- 
brae ; internally,  by  the  intervertebral  substance ; and  externally,  by 
i the  anterior  costo-transverse  ligament ; and  on  reaching  the  outer 

border  of  the  semispinalis  dorsi,  divides  into  two  sets  of  branches 

>,  muscular,  and  cutaneous ; the  former,  supplying  the  levatores  costa- 
rum  and  erectors  of  the  spine,  while  the  latter,  after  distributing 
some  twigs  to  the  semispinalis  dorsi,  wind  backwards  and  inwards 
■ over  its  superficial  surface,  until  they  arrive  at  the  spinous  processes 
1 where,  piercing  the  aponeurosis  of  the  latissimus  dorsi,  they  are 
again  reflected  forwards  between  it  and  the  trapezius,  which  they 
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perforate,  become  subcutaneous,  and  are  distributed  to  the  skin  of 
the  thorax,  in  broad,  ribbon-like  branches.  The  posterior  divisions 
of  the  four  last  dorsal,  are  very  similar  to  the  preceding,  but  their 
muscular  branch  is  very  small,  and  is  distributed  almost  exdumveW 
to  the  multifidus  spime  ; while  the  cutaneous  passing  backwards  1 
through  the  muscular  fibres  of  the  erectors  of  the  spine,  yhich  they  , 
very  freely  supply,  next  perforate  the  aponeurosis  of  the  transve  * - 
lis  'internal  oblique,  and  latissimus  dorsi,  and  becoming  subcutane-  I 
ous  divide  into  external  and  internal  branches,  the  former  passing  I 
almost  vertically  downwards,  and  supplying  the  integuments j low 
as  the  gluteal  region,  while  the  latter  winds  inwards  towards  the 
spine,  to  be  distributed  to  the  skm  m that  position.  _ . 

Posterior  Lumbar  Branches,  gradually  decrease  m size  from 
above  downwards,  and,  like  the  dor-1,  are  expended  m anppljmg 
the  lumbar  mass  of  muscles,  and  the  integuments  ovei  them. 

Posterior  Sacral,  like  the  last,  decrease  in  size  from  above  down- 
waXand  on  emerging  from  the  sacral  foramina,  freely  commmn- 
catew’ith  each  other,  and  then  divide  into  branches  to  supply  the 
adjacent  muscles,  as  well  as  the  integument  over  the  sacral  an  D 
teal  regions. 


SYMPATHETIC  SYSTEM  _ - 

Presides  over  the  functions  of  organic  life,  and  consists  of  two  long  I 
knotted  cords,  stretching  along  either  side  of  the  spinal  wlmnn, 
the  base  of  the  cranium  above,  to  the  coccyx  below,  wheie  they  a 
fused  into  a common  mass,  termed  the  ganglion  nnpar.  In 
understand  this  system  properly,  it  will 

which  it  supplies,  with  the  various  plexuses  that  form  ] 

TSvtlt  of  three 

perfectly  continuous  w» 
"ter™  GaKomou,  is  fusiform  in  shape, ,»f 

and  in  length  varying  from  one  to  four  inch  , fora- 

being  situated  about  three-quarters  o < . g ^he  branch 

menf while  its  inferior,  which  is  and 

to  the  middle.  It  usually  corresponds  art*ry, 

third  cervical  vertebrae,  and  is  covere  > uQrves  while  the  in- 

pneumogastric,  glosso-pharyngea  , am  it  ’ The  branches 

ternal  jugular  veiu  lies  posterior  and  exteinal  to  it. 
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which  it  throws  off  have  been  divided  into  superior,  inferior,  exter- 
nal, internal,  and  anterior ; and  these  we  now  propose  to  examine  in 
order. 

Superior  Branch,  proceeds  upwards,  from  the  summit  of  the  gan- 
glion, and  entering  the  carotid  canal,  divides  into  two,  which  rim 
on  the  inside  and  outside  of  the  artery,  presenting  at  the  first  turn  an 
enlargement  described  as  the  carotid  ganglion  (Lobstein) ; a little 
farther  on,  it  communicates  with  the  Yidian,  as  the  latter  perforates 
the  cartilage  which  fills  the  anterior  lacerated  hole,  as  well  as  with 
the  nerve  of  Jacobson,  from  the  tympanic  plexus,  and  on  entering  the 
cavernous  sinus,  it  anastomoses  by  several  filaments,  with  the  sixth 
nerve.  From  the  plexus  formed  in  this  last  situation,  two  twigs  are 
given  off  which  accompany  the  anterior  cerebral  artery  as  far  as  the 
arteria  communicans,  on  which  they  unite  to  form  the  ganglion  of 
Ribes,  the  existence  of  which  may  be  considered  fairly  questionable ; 
while  in  the  cavernous  sinus  it  likewise  communicates  with  the  third, 
Gasserian,  and  lenticular  ganglions,  and  it  also  sends  off  branches 
to  the  pituitary  body,  with  others  to  accompany  the  ultimate-  divi- 
sions of  the  internal  carotid,  around  which  they  form  complicated 
plexuses. 

Inferior  Branch,  consists  of  a fine  tapering  cord,  which  descends 
behind  the  sheath  of  the  vessels,  to  which  it  is  connected  by  fine 
areolar  tissue,  as  far  as  the  inferior  thyroid  artery,  where  it  joins 
the  middle,  or,  when  that  has  no  existence,  continuing  its  descent  as 
far  as  the  inferior  ganglion.  In  its  course,  it  communicates  by  one  or 
'two  twigs,  with  the  cervical  plexus  ; also  with  the  superior  cardiac, 
and  superior  laryngeal. 

External  Branches , pass  backwards,  to  unite  with  the  first  and 
second  cervical,  but  particularly  with  the  latter,  a distinct  twig  being 
sometimes  given  to  the  phrenic. 

Internal  Branches,  may  be  divided  into  a vascular,  and  visceral ; 
the  former,  accompanying  the  external  carotid,  around  the  branches 
of  which  it  forms  numerous  plexuses  and  minute  ganglia ; while  the 
latter  or  visceral,  may  be  again  subdivided  into  pharyngeal,  laryn- 
geal, and  cardiac — the  first,  uniting  with  the  branches  of  the  glosso- 
pharyngeal and  pneumogastric,  to  form  the  pharyngeal  plexus,  for 
the  supply  of  the  muscles  of  the  pharynx ; the  second,  communicating 
with  the  superior  laryngeal,  for  the  supply  of  the  larynx ; while  the 
third,  is  destined  for  the  heart,  and  will  presently  be  more  particu- 
larly described. 

Anterior  Branches,  consist  of  short  thick  branches  of  communi- 
cation to  the  eighth  nerve  ; filaments  are  also  occasionally  given  to 
the  ninth,  but  are  not  always  capable  of  demonstration. 

Middle  Cervical  Ganglion,  may  be  sometimes  absent,  but  when 
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it  does  exist,  it  is  found  opposite  the  fourth  or  fifth  cervical  ver- 
tebra, resting  on  the  inferior  thyroid  artery,  or  sometimes  behind 
it.  According  to  our  observation,  it  is  diamond-shaped  in  figure, 
its  long  measurement  being  from  above  downwards,  throwing  off 
branches  from  each  of  its  angles,  viz.,  superior,  inferior,  internal, 
and  external. 

Superior  Branch.— Merely  the  cord  of  communication,  already  de- 
described,  between  the  two  ganglions ; it  generally  becomes  expanded 
as  it  joins  the  middle. 

Inferior  Branch.— May  be  either  single,  or  it  may  consist  of  seve- 
ral, which  descend  to  connect  it  to  the  inferior  ganglion. 

External. — Twigs  of  communication  to  the  cervical  plexus,  one  of 
which  usually  joins  the  phrenic  directly. 

Internal  Branch.— Cardiac,  to  be  hereafter  described.  _ 

Inferior  Cervical  Ganglion.— Small  and  semilunar  in  figure, 
with  its  concavity  directed  upwards  and  forwards,  its  convexity 
downwards  and  backwards,  rests  upon  the  transverse  process  of  the 
seventh  cervical  vertebra,  covered  by  the  vertebral  artery,  which  1 ■ 
sometimes  surrounds  almost  completely.  Its  internal  cornu  receives 
the  communicating  twig  from  the  middle,  while  its  external  throws 
off  filaments  to  the  brachial  plexus,  and  also  a branch  to  the  verte- 
bral artery,  as  it  ascends  through  the  foramina  of  the  transverse 
processes,  which  communicates  in  its  course  with  the  superior  cervi- 
cal nerves,  and  ultimately  enters  the  cranium,  forming  plexuses  to 
accompany  the  ramifications  of  the  basilar  artery,  as  it  supplies  tto 
cerebrum  and  cerebellum;  branches  are  also  thrown  off  from  the 
lower,  or  convex,  margin  of  the  ganglion,  to  unite  with  the  first  th 
racic,  and  recurrent  nerve;  and  some  of  these  passing  in  front,  an 
others  behind  the  subclavian  artery,  invest  it  with  a sort  of  nerve- 
ring (annulus  of  Vieussens).  . , 

Cardiac  Nerves,  are  three  in  number  on  each  side  superior,  m 

die  and  inferior,  and  are  destined  for  the  supply  of  the  heart. 

Superior  Cardiac  Nerve,  arises  from  the  front  of  the  supeno 
cervical  ganglion,  by  five  or  six  filaments,  which  unite  into  one  cowj 
after  receiving  a twig  from  the  second  cervical  nerve  on  the  right 
side ; it  now  descends  close  to  the  trachea,  external  an  pos  em 
to  the  common  carotid,  sending  filaments  to  totojrnA 
ryngeal  plexus,  and  pneumogastnc  nerve,  and  at  the  lower  parted 
the  neck  winds  outwards,  crossing  between  the  subc  avian  v em  and 
artery,  and  behind  the  middle  cardiac  and  here  divides ^inta Wa 
ments  which  unite  with  others  from  the  recurrent*,  ■ «d 
cardiac  The  nerve  of  the  left  side,  pursues  nearly  a similar  course, 
but  at  the  lower  part  of  the  neck  it  passes  between  the 
carotid  arteries,  and  at  their  origin  divides  into  numerous  brand 
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some  of  which  run  along  the  aorta,  to  unite  with  the  inferior  cardiac, 
while  others  pass  behind  it,  to  join  the  cardiac  ganglion. 

Middle  Cardiac  Nerves. — Usually  very  large,  arise  from  the 
inner  side  of  the  middle  cervical  ganglion,  by  five  or  six  roots,  which 
soon  unite  to  form  a single  trunk ; after  communicating,  by  two  or 
three  filaments,  with  the  pneumogastric,  the  right  nerve  descends  be- 
tween the  subclavian  vein  and  artery,  anastomosing  with  the  recur- 
rent ; it  next  passes  downwards,  on  the  outside  of  the  arteria  inno- 
minata,  and  then  passes  between  the  arch  of  the  aorta  and  bifurcation 
of  the  trachea,  where  it  expands  to  form  the  cardiac  ganglion.  The 
nerve  of  the  left  side  is  not  as  large  as  the  preceding  at  its  origin, 
but  it  receives  a reinforcing  branch  from  the  inferior  cervical  gan- 
glion, as  well  as  two  or  three  twigs  from  the  pneumogastric,  and  then 
passing  behind  the  arch  of  the  aorta,  terminates  in  the  cardiac  gan- 
glion. 

Inferior  Cardiac  Nerves,  arise  from  the  inferior  cervical  gan- 
glions, by  numerous  filaments,  which  afterwards  unite,  and  then  pass 
downwards,  behind  the  subclavian  artery  on  the  right  side,  and  along 
the  side  of  the  pulmonary  artery  on  the  left ; both  terminate  in  the 
cardiac  plexus,  on  the  front  of  the  trachea,  and  behind  the  aorta. 

Cardiac  Ganglion,  was  first  noticed  by  Wrisberg,  who  described 
it  as  lying  between  the  concavity  of  the  arch  of  the  aorta,  and  right 
pulmonary  artery ; it  is  formed,  according  to  the  same  author,  by 
communicating  filaments  of  the  right  and  left  cardiac  nerves,  with 
twigs  from  the  pneumogastric.  It  must,  however,  be  confessed,  that 
the  most  careful  dissection  will  sometimes  fail  in  discovering  it. 

Cardiac  Plexus. — Formed  in  a great  measure  by  the  middle  and 
inferior  cardiac,  but  likewise  receiving  some  filaments  from  the  su- 
perior, and  usually  displaying  a ganglionic  enlargement  at  its  forma- 
tion ; it  rests  upon  the  front  of  the  trachea,  immediately  behind  the 
transverse  portion  of  the  arch  of  the  aorta,  and  above  the  right  pul- 
monary artery. 

The  distribution  of  those  nerves  to  the  heart,  and  great  vessels, 
■will  be  more  clearly  understood,  by  dividing  them  into  three  sets, 
namely,  an  anterior,  middle,  and  posterior. 

The  Anterior  Division,  is  very  small,  although  receiving  the  fila- 
ments from  the  ganglion  of  Wrisberg,  when  present;  it  passes 
downwards,  and  to  the  right  side  of  the  arch  of  the  aorta,  reaches 
the  right  coronary  artery,  and  there  forms  a plexus,  which  is  situated 
on  the  upper  part  of  the  right  ventricle,  the  branches  of  which  are 
distributed  to  the  walls  of  that  cavity. 

The  Middle  Division,  is  that  portion  usually  known  as  the  great 
cardiac  plexus  of  Haller ; it  is  very  large,  and  some  of  its  branches 
present  ganglionic  enlargements.  Its  position  has  been  already  de- 
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scribed  as  lying  between  the  transverse  portion  of  the  arch  of  the 
aorta  and  trachea,  but  above  the  right  pulmonary  artery.  It  unites 

" 'posterior  Division,  which  rests  in  the  bifurcation  of  the  trachea, 
beneath  the  right  pulmonary  artery,  below  which,  and  on  fion  o 
the  auricles,  it  joins  the  middle  division,  throwing  off  branches  to 
supply  the  walls  of  those  cavities,  whde  others,  larger  in  size,  corns 
through  the  auriculo- ventricular  grooves,  forming  the  anterior  and 
posterior  coronary  plexuses,  for  the  supply  of  the  ventricular  por- 

ti0Tn or Acrn ’gang li a. — The  sympathetic,  in  the  cavity  of  the  thorax 
consists  ot  a long  knotted  cord,  lying  at  each  s.de  of  the  tnd.es 
vertebra-  the  ganglions  which  it  presents,  are  twelve  in  numbe  , 
■uid  are  nothing  more  than  fusiform  dilatations  on  it  as  it  descends, 
StS  always  connected  together  by  nenrine  of  analog. .us 
to  the  cord  itself.  These  ganglia  are  situated  on  th  head  of  e«h 
corresponding  rib,  and  on  the  intercostal  artery  and  vem  andj^ 
covered  by  the  pleura,  and  subjacent  fibrous  tissue.  Thebranche 
which  they  throw  off  may  be  divided  into  external,  and  intern.  . 

E„l  Branches,  L filaments  of  communication  rom  each 
ganglion  to  each  corresponding  dorsal  nerve  ; t ^ aie  a ^ways 
fn  number,  one  springing  from  its  external  angle,  and  the  othei 

may  b,  divided  into >*»£££££%* 
the  former,  being  distributed,  by  several  fine  filaments,  to  the  aort 

to  the  pulmonary  and  cardiac  plexuses,  and,  j 

, • , +n  the  bodies  of  the  vertebrae;  while  the  iattei,  un  ■ 


^o^bcii  While  the  - 

branches  from  each  t which  likewise  numerous  branches, 

wards;  and  its  concavity,  fromwhidil the  opposite  ride 

presenting  several  minute  gang  ia,  . ^ ^ ^ constitute  the  solar 

surrounding  completely  the  cceliac  . . > - | Each  semi* 

are  thrown  off,  dieted  “^“^psrtiaUy  over- 

hmar  ganglion,  rests  on  its  corr^ponffog  ^ a mile  ex- 

“^ieteijcovOTaie  r,Eh  ■ 
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while  the  solar  plexus  is  supported  by  the  abdominal  aorta,  and  has 
in  front  of  it,  the  ascending  layer  of  the  transverse  mesocolon  ; this 
great  plexus  receives  filaments  from  the  right  pneumogastric,  occa- 
sionally also  some  from  the  phrenic  ; and  it  has  a quantity  of  loose 
areolar  tissue,  mingled  up  in  its  formation  with  numerous  small  lym- 
phatic glands.  The  plexuses  which  are  derived  from  it  are : — 1. 
Diaphragmatic,  which  accompany  the  phrenic  arteries  for  the  sup- 
ply of  that  muscle,  the  right  plexus  being  always  larger  than  the 
left.  2.  Capsular,  comparatively  large,  for  the  supply  of  the  supra- 
renal capsules.  3.  Hepatic,  consisting  of  two  distinct  plexuses,  one 
anterior,  accompanying  the  artery, — the  other  posterior,  following 
the  vena  porta,  for  the  supply  of  the  liver  ; they  also  send  a number 
of  twigs  to  the  gall-bladder.  4.  Splenic,  comparatively  small  for 
that  organ.  5.  Coronary,  for  the  stomach,  principally  to  its  upper 
curvature.  6.  Renal,  which  unite  with  the  lesser  splanchnic,  pre- 
sently to  be  described,  for  the  kidney  and  spermatic  cord ; and  ova- 
ries, in  the  female.  7.  Superior  mesenteric,  which  accompanies  the 
artery  of  the  same  name,  for  the  supply  of  the  small  intestine,  and 
right  portion  of  the  large.  8.  Inferior  mesenteric ; it  likewise  fol- 
lows its  corresponding  artery,  and  is  distributed  with  it  to  the  re- 
maining part  of  the  large  intestines,  communicating  in  the  pelvis 
with  the  hypogastric. 

Lesser  Splanchnic  Nerve , arises  from  the  tenth  and  eleventh 
dorsal  ganglia,  and  forms  a small  cord,  which  perforates  the  outer 
edge  of  the  crus  of  the  diaphragm,  and  passing  downwards  to  the 
hylus  of  the  kidney,  unites  with  branches  of  the  greater,  to  constitute 
the  renal  plexus  for  the  supply  of  the  kidney ; it  gives  off  the  sperma- 
tic plexus , to  the  testicles  in  the  male,  and  the  ovaries  in  the  female ; 
and  the  hypogastric,  which  is  distributed  to  the  bladder,  and  rectum. 

Lumbar  Ganglions,  are  five  in  number,  and  generally  of  a fusi- 
form shape  ; but  the  superior  especially,  are  occasionally  so  blended 
together,  that  it  is  impossible  to  assign  any  particular  figure  to  them. 
They  are  connected  to  each  other,  by  slender  cord-like  branches,  some- 
times double,  forming  a chain  on  either  side  of  the  vertebral  column, 
internal  to  the  origin  of  the  psoas.  The  branches  which  they  give  off 
may  be  divided  into  external,  and  internal ; the  former,  pass  down- 
wards and  outwards,  in  company  with  the  lumbar  arteries,  between 
the  loops  of  origin  of  the  psoas,  to  join  the  lumbar  plexus,  in  the 
body  of  that  muscle  ; but  there  is  always  a great  want  of  unifor- 
mity in  their  arrangement,  as  several  twigs  may  pass  off  from  the 
ganglions  above,  and  none  from  those  below  ; the  latter,  or  internal 
branches  are  exceedingly  numerous ; they  spread  out  on  the  aorta, 
forming  around  it,  a complicated  plexus,  interspersed  with  numer- 
ous ganglia,  and  they  likewise  give  off  several  filaments  to  the 
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plexuses  derived  from  the  solar,  as  well  as  to  the  hypogastric,  to 

which  allusion  will  presently  be  made.  „ . _ from 

Sacral  Ganglia.— Always  irregular  as  to  number,  vary 
three  to  five  ; they  lie  along  each  side  of  the  sacrum  over  the  Ul- 
terior sacral  foramina,  and  covered  by P^tonaum^d ^ 
tissue  • they  communicate  above,  with  the  last  1 > - 1 

Xch  is  generally  multiple  ; while  below,  those  of  opposite  sides 
iMte  in  an  arch,  convex  downward,  on  which  a fusiform  dilatation 
is  often  present  (ganglion  impar).  Its  branches  consist  of  exteina  , 

Filaments  of  communication,  to  the  nerves 

of  the  sacral  plexus.  ,,  f f f sa_ 

Internal  Branches,  unite  with  each  other,  on  the  front  of  the 

crum  forming  a plexus  around  the  middle  sacral  arteiy. 

Anterior  Branches,  join  with  those  of  the  lumbar  gang  ia, 
t Tic plexus, and  with  those  of  the  vesical  and  b*m«rhoi; 
dai  iu  the  male;  and  with  the  uterine,  and  vaginal,  n the  terna  , 
the  four  lasT being  from  the  sacral  plexus-the  complicated  network 
formed  by  all  these  constitute  the  hypogastric  plexus,  vie 
the  sides  of  the  bladder  and  rectum,  from  which  smaller  plexuses 
are  derived,  viz.  the  vesical,  haemorrhoidal,  uterine,  and  .0  , 

for  the  supply  of  their  proper  organs. 


ORGANS  OF  SPECIAL  SENSE. 

The  special  senses  are  five  in  number  g8^ 

Hearing,  Smelling,  and  Taste,  the  t hree , tat  i of  nh.chj  l ^ ^ 
scribed  in  the  present  section,  with the  ^ , , NosB 

latter  having  already  been  examined  with  the  Axatomt 

and  Tongue. 

the  skin. 

The  skin  or  tegumentary  covering  of  the  body,  is  a compound  of 
an  epithelial  surface  layer,  supported  in  a f 
united  to  the  subjacent  pai  s y ai  , t a)1(l  then  describe 

amine  the  anatomical  elements .of  the  “ order 

its  function  and  peculiarities,  taking  cuti8  Vera,  or  der- 

Cuticle,  rete  mucosum,  corpus  PaPllla  > tho8e  of  the  mucous 

mis — these  constituents  being  ana,  g .0utinuous  at  the  great 
membrane,  the  two  tissues  being,  in  fact,  continuous 

OUCuncLE^—Thia^horuy  layer  of  the  integi^e^  fo™®  um^consisls 
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that  observe  a waving  or  concentric  disposition,  particularly  well 
marked  at  the  extremities  of  the  fingers.  When  minutely  examined 
with  a lens,  funnel-shaped  openings  are  visible  on  these  ridges,  indi- 
cating the  orifices  of  the  sudoriferous  glands,  and  sebaceous  follicles, 
together  with  the  apertures  through  which  the  hairs  are  evolved. 
The  surface  may  be  also  observed  to  be  divided  into  small,  square, 
or  lozenge-shaped  elevated  spaces,  in  consequence  of  the  projections 
caused  by  the  papillae  of  the  cutis.  When  a portion  of  the  cuticle  is 
raised  by  maceration,  the  deep  surface  appears  soft,  and  impressed 
by  the  papillae,  with  elongated  processes  which  sink  into  the  hair 
follicles,  sudoriferous  and  sebaceous  glands,  and  if  a portion  is 
scraped  off  it  will  be  found  to  consist  of  cells  containing  [pigment 
granules,  as  if  they  were  the  scales  of  the  cuticle,  in  an  immature 
condition. 

The  cuticle  is  composed  of  albumen,  and  differs  remarkably  in 
density  in  different  parts  of  the  body ; thus,  on  the  palms  of  the 
hands  and  soles  of  the  feet,  glutaal  region,  scalp,  and  back,  it  is 
thick  ; while  on  the  face,  eyelids,  penis,  points  of  the  fingers,  and 
front  of  the  body  generally,  it  is  fine  and  comparatively  smooth. 
Neither  nerves,  nor  vessels,  have  been  traced  into  its  structure,  which 
is  therefore,  like  the  nails  and  hair,  without  any  distinct  organiza- 
tion. Breschet  conceived  that  special  glands,  of  a reddish  colour, 
and  exceedingly  small,  situated  in  the  subcutaneous  fatty  tissue, 
secreted  the  cuticle ; but  such  glands  are  not  present,  and  it  is  more 
just  to  regard  it  as  a cell  growth,  evolved  by  the  superficial  surface 
of  the  cutis  ; and,  in  conformity  with  this  view,  we  find  that  the 
deep  surface  of  the  cuticle  consists  of  granular  cells,  and  the  nearer 
the  superficial  aspect  is  approached,  the  more  the  cell  character  dis- 
appears, being  replaced  by  scales,  which  still,  however,  present  a 
trace  of  their  former  nuclei. 

Rete  Mucosum,  consists  of  immature  epidermic  corpuscles,  con- 
taining iron,  or  carbon,  phosphate  of  lime,  and  animal  matter,  as 
pigment  granules.  This  layer  is  black  in  the  negro,  and  of  a fawn 
colour  in  the  European,  being  well  marked  in  the  latter  in  the  peri- 
namm,  scrotum,  neighbourhood  of  the  anus,  and  around  the  nipple  of 
the  pregnant  female.  Breschet  conceived,  but  without  any  founda- 
tion for  such  a supposition,  that  there  were  also  several  glands  for 
the  secretion  of  this  structure,  situated  in  the  cutis  vera. 

Cutis  V era,  is  composed  of  an  elastic  membranous  layer,  having 
two  surfaces,— the  superficial  being  irregular,  but  smooth,  consti- 
tuting the  papillary  layer ; while  the  deeper,  although  dense  where 
it  approaches  the  surface,  becomes  gradually  more  lax  inferiorly, 
where  it  is  blended  by  irregular  prolongations  with  the  subcuta- 
neous areolar  tissue. 
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The  Tactile  Papillary  Layer,  exists  on  the  whole  external  sur- 
face of  the  cutis  ; hut  the  number  and  size 
nate  in  those  situations  where  tactile  sens^ihty  is  aUts  maxr 
for  examole  at  the  extremities  of  the  fingers,  on  the  tongue,  pain 
rf  the  Zud,  L solee  of  the  feet,  befog  usual!,  develop^  « 
inverse  ratio  to  the  thickness  of  the  subjacent  cu  . 

JZL  furrows,  whieh  pursue  various  direetton,  ,^db,  m- 

rrzrg  Zs  of  e^» 

the  inidde  of  the  linear  elevation,  a dark  pomt  deltas  the  opemug 
of  the  sudoriferous  duct.  The  papilke,  »e  often  of  unequJ  «» 
in  the  same  ridge,  but  their 

inch,  and  the  diameter  at  the  base  abo  jko  - 
well  defined,  when  viewed  with  a power  of  500,  and  they  appeax 
semi-transparent,  flexible,  and  if  not  very  iorc&lj  bent  « 
to  their  former  position,  signifying  a certain  amo^^  ^ ^ 
perty,  although  apparently  homogeneous  three* 

seem  to  imply  a fibrous  organization  whmh,wi^  tvo  ^ 

capillary  loops,  and  a i smg  e 11(31  and  g^man,  in  their 

structure  of  the  papilla.  Mess  • ‘ . * een  apqe  to  detect 

buf  hive  selny  Single  £ 

USiS  Sh»  O^t  oHL  skhr,  a.  on 

all  other  parts  of  structural  anatomy.)  portion  of  the 

Corilm. — This  term  has  been  applied  to  that  p ^ 

cutis  lying  beneath  the  papilhuy  O • ' tisgue.  the  latter  pre- 
elastic, consisting  of  white  and  yellow  iormer  where  resist- 

dominating  where  elasticity  preva  s,  ^ tlie  hands,  and 

ance  and  fixedness  are  requisite,  as  in  the  p^  of  the 

soles  of  the  feet.  This  layer  is  thickest  on  joints,  and 

body,  and  scalp,  but  fane  and  nn  deep  sur- 

SgSS  rS““'nle  motion  in  solutions  containing  tan- 

consist  of  *•  — 


THE  SKIS'. 


607 


lying  in  the  subcutaneous  areolar  tissue,  and  the  other  free.  Each 
gland  consists  of  a single  tube,  which  is  closed  at  the  deep  extremity, 
and  intricately  coiled  on  itself,  so  as  to  form  a small  round  mass 
from  which  the  efferent  tube  passes,  in  a tortuous  course  through  the 
cutis,  until  it  arrives  at  the  papillae,  where  it  becomes  straight,  then 
closely  spiral  as  it  pierces  the  cuticle,  and  terminates  on  the  surface 
by  an  oblique  and  expanded  orifice.  Each  tube,  the  cavity  of  which 
is  about  idooth  of  an  inch  in  diameter,  possesses  an  external  basement 
layer,  which  becomes  continuous  with  the  papilla,  and  a lining  of 
epithelium  derived  from  the  cuticle. 

These  glands  are  situated  iu  the  subcutaneous  areolar  tissue,  and 
their  number  is  in  proportion  to  the  amount  of  sweat  secreted  by 
the  part,  being  present  on  every  part  of  the  surface,  but  most 
numerous  in  the  axilla,  perinseum,  and  folds  of  the  nates. 

Sebaceous  Glands,  are  also  follicular,  consisting  of  a mere  tube, 
occasionally  branched,  which  becomes  pouched  or  convoluted  in  the 
substance  of  the  cutis,  and  sometimes  projecting  into  the  areolar  tis- 
sue, while  the  efferent  tube  either  opens  into  the  hair  follicle,  or  on 
the  free  surface.  They  are  most  numerous  on  the  face,  scrotum,  and 
perinseum,  while  they  are  absent  on  the  palms  of  the  hands,  and  soles 
of  the  feet.  The  coats  of  the  ducts  are  similar  to,  but  finer  than, 
those  of  the  sudoriferous  glands,  and  within  them  may  be  usually 
I found  the  peculiar  parasite  known  as  the  entozoon  folliculorum. 
Their  use  is  to  secrete  an  oleaginous  fluid,  which  lubricates  the  sur- 
face of  the  skin. 


Hairs.  This  superficial  appendage  to  the  skin,  is  strewed  over 
the  whole  surface,  with  a very  few  exceptions ; whilst  in  some  locali- 
ties it  is  concentrated,  so  as  to  form  a covering,  more  or  less  thick, 
and  in  situations  so  obvious  that  we  do  not  conceive  it  necessary  to 
mention  them.  The  root,  or  hair  bulb,  is  that  expanded  portion  about 
q twice  the  diameter  of  the  hair  itself,  which  is  set  in  the  follicle,  and 
| is  always  excavated  at  its  base ; the  hair  follicle,  is  a depression  in  the 
t dermis’  extending  deeper  into  the  areolar  tissue  than  either  those  of 
| the  sudoriferous  glands,  or  sebaceous  follicles,  and  is  formed  by  an 
R invagination  of  the  cuticle  ; but  between  it  and  the  root,  an  interval 
\ exists,  filled  with  a reddish  fluid,  into  which  the  sebaceous  follicles 
' ”pea’  and  ln  w,lich  ent°zoa  are  frequently  generated.  The  shaft  of 
[ Pair  consists-first,  of  a scabrous  coat,  continuous  with  the  cuti- 
i ue,  the  scales  overlapping  from  the  fixed  to  the  free  extremity  and 
nore  internally,  a fibrous  stratum,  while  in  the  middle  there  is  a me- 
Wary  or  cell  structure,  containing  the  colouring  matter,  which  is 
altogether  deficient  m the  albino;  and  which,  in  black,  red,  and  yel- 
°w  hair,  is  composed  respectively  of  peroxide  of  manganese  oxide 
»f  Ton,  and  sulphur.  The  atem,  elongated,  and  more  TZ  %£. 


608 


THE  ORBIT. 


drical  in  form,  differs  however  from  a perfect  cylinder,  in  being 
laterally  compressed  or  reniform,  and  is  also  thicker  at  t e June  ion 
of  the  middle  and  inferior  third,  than  at  the  extremity,  w ere  airs 
are  generally  split,  or  bifurcated.  The  size  of  the  hairs  varies i in l diffe- 
rent parts  of  the  body,  those  of  the  head  being  the  longest  those 
the  general  surface  the  finest  (lanugo),  and  those  of  the  pubis,  whis- 
kers, chin,  and  axilla,  the  strongest.  ■ , 

The  Use  of  the  Hair.— On  the  head,  it  is  esteemed  as  an  ornamen  , 
on  the  cheeks  and  face  it  gives  character  and  expression  to  the  coun- 
tenance ; and  on  the  pubis  and  genitals,  it  serves  for  the  purpose  of 

concealment  (Hassal).  . S111V 

The  Nails,  are  twenty  in  number,  and  rest  on  the  posterior 

face  of  the  distal  extremity,  of  each  finger  and  toe.  Each  nad  is  con- 
vex from  side  to  side,  and  also  in  the  antero-posterior  direction,  the 
and  the  lateral  margin,  being  imbedded  in  a gr«*. 
dermis  whilst  the  nail  itself  is  merely  a continuation  of  the  scaly 
cuticle.’  The  superficial  surface  is  smooth,  but  linear  m consequence 
of  the  formative  cells  being  arranged  in  rows  from  bcfore  ^ackwaris, 
and  if  the  nail  is  torn  from  the  matrix,  nucleated  cell s coni  . D P » 

ment  granules  will  be  seen  on  its  deep  surface  ; at  ^ P^tenor 
tremity  a white  semilunar  space  exists,  named  the  Wa,  benej 
which,  the  matrix  is  not  as  vascular  as  m other  situatio  . 
trix  is  highly  organized,  and  studded  with  papillae,  which  axe  hneg 
im  before  backwards,  and  imbedded  between  those  of  the  n 
itself,  thus  adding  to  the  closeness  of  the* 

.rows  in  two  directions-first,  from  behind,  by  conshmit  ev 
tion  of  new  cells ; and  secondly,  by  the  deep 

uroducing  new  lamina-  beneath,  as  is  frequently  observed  in  diseased 
L tils  When  the  nail  is  destroyed,  it  is  usuaUy  reg^mted^^ 

the  sense  of  touch,  have  likewise  their  seat  in  this  tissue. 
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fixed  beneath  the  chin,  so  as  to  retain  the  skull  in  an  almost  erect 
position,  and  then  a cut  should  be  made  with  a saw,  through  the  roof 
of  the  orbit,  about  a line  and  a half  external  to  the  internal  angular 
process  of  the  os  frontis ; and  a second,  through  the  external  angular 
process  of  the  same  bone,  both  converging  behind,  to  meet  at  the 
sphenoidal  fissure ; however,  the  ring  of  bone,  bounding  the  optic 
foramen  above,  may  be  left  entire,  by  running  the  saw  lightly  across, 
about  two  lines  anterior  to  the  anterior  clinoid  process,  when  a few 
light  blows  of  a hammer  will  now  throw  the  bone  forward. 

The  orbit  contains  the  globe  of  the  eye,  with  its  muscles,  nerves, 
arteries,  lachrymal  gland,  absorbents,  veins,  and  a quantity  of  adeps, 
which  occupying  the  interstices  between  the  muscles,  forms  a soft 
and  yielding  cushion  for  the  support  of  the  globe,  but  which  gradually 
diminishes  in  old  age  and  all  emaciating  diseases,  a circumstance  in- 
dicated by  the  recession  of  the  eye  within  the  orbit.  When  the  piece 
of  bone  alluded  to  has  been  removed,  the  periosteal  membrane  may 
be  observed. 

Periosteum. — This  dense  white  fibrous  membrane  enters  the  orbit 
both  by  the  foramen  opticum,  and  the  sphenoidal  fissure,  and  is  a con- 
tinuation of  the  dura  mater,  but  differs  from  that  structure  in  being 
weaker,  and  less  intimately  adherent  to  the  bone.  It  lines  the  whole 


of  the  interior  of  the  orbit,  and  passing  forwards  to  the  rim  of  the 
cavity,  becomes  continuous  with  the  broad  palpebral  ligament,  being 
much  stronger  posteriorly  and  internally,  than  anteriorly  and  exter- 
nally  ; as  the  optic  nerve  enters,  it  sends  a process  around  it  which 
passes  forwards,  and  becomes  continuous  with  the  sclerotic  coat, 
while  superiorly,  externally,  and  anteriorly,  it  splits  to  inclose  the 
lachrymal  gland,  the  outline  of  which  is  now  also  visible,  as  well  as 
a horizontal  groove  running  from  before  backwards,  corresponding 
to  the  frontal  nerve.  If  the  periosteum  is  now  cautiously  raised,  the 
following  parts  are  brought  into  view  from  without  inwards  : — Lach- 
rymal gland,  nerve,  and  artery,  lying  on  the  upper  edge  of  the  ex- 
ternal rectus  muscle  ; more  internally,  a fatty  interval,  wider  before 
than  behind  ; still  more  internally,  the  frontal  nerve,  and  its  supra- 
trochleator  branch,  lying  on  the  levator  palpebral,  while  on  the  outer 
side  of  the  latter,  a small  portion  of  the  superior  rectus  muscle  is 
seen  ; still  more  internally,  a second  fatty  interval  occurs,  which  is 
crossed  in  front,  by  the  supra  and  infratrochleator  nerves ; and  lastly 
at  the  innermost  part  of  the  cavity,  the  superior  oblique  muscle,  with 
the  fourth  nerve  lying  on  its  orbital  aspect  near  its  posterior  part  is 
observed.  The  student  should  now  turn  to  the  description  of  the 
erebral  nerves,  and  may  examine  the  frontal,  lachrymal,  and  fourth 
and  subsequently  the  muscles  as  they  appear. 

Lachrymal  Gland.— This  conglomerate  gland  consists  of  two 
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portions— one  large,  occupying  a fossa  in  the  external  c < V 
cess  of  the  frontal  bone  (orbital  portion),  and  the  second  smaller, 
situated  between  the  conjunctiva  and  the  upper  lid  (palpebral  por- 
tion). The  orbital  portion,  transversely  oval  and  finely  variable 
iu  its  outline,  but  usually  equalling  m size  one-half  of  a hazelnut 
corresponds  above,  to  the  bone  with  a layer  of  p ®n08^’ 
ments  of  the  lachrymal  nerve ; infenorly  and  internally, 

rectus,  and  STglobe  of  the  eye ; anteriorly  to  the  sn.^nor  I » - 
pebral  ligament,  so  that  when  enlarged  it  projects  through  the  upper 
eyelid  • Ld  posteriorly,  to  the  lachrymal  vessels  and  nerve  The 
palpebral  portion,  is  usually  caudate  and  flat,  being  granular  or  fi  y 
tabulated  in  its  structure,  with  a dense  process  of  the  periosteum  - 
vesting  its  surface,  and  sending  processes  into  its  tissue  m res*d 
the  superior  rectus,  levator  palpebrse,  and  upper  eyelid.  The  ducts 
of  the  Xnd  abou  from  twelve  to  sixteen  in  number,  open  on  the 
“(etol  sinus,  and  pour  their  content,  over  the  free  sc| 

face  of  the  cdobe  of  the  eye  for  the  purpose  of  lubrication.  . 

' Muscies  of  the  Orbit,  consist  of  the  levator  palpebrse  superions,  the  , 
superior  and  inferior  Clique,  and  the  four  recti-the  superior,  mfe- 

rior.  internal,  and  external.  , . _ •+>. 

Levator  Palpebra:  Superiors.— 1 Triangular  in  figm  , . | 

anex  bXd  and  base  anteriorly;  arises  from  the  upper  margin  of 
the  optic  foramen,  and  the  frontal  bone  in  front  of J'iat  °|en  ^ 
it  passes  forwards  and  upwards,  becoming  gradually  wide  and  lie  , 
behind  the  edge  of  L orbit  forms  an  aponeurotic  ^ -H| 

*•  - — - 

“jSffWS—  » «.,  i-"-» 1 » “ ts,  3 

of  the  third,  and  ocular  fascia.  admitting  the 

Action. — To  elevate  the  upper  eyelid,  and  thus,  n j a * 

advance  of  the  globe,  to  depress  ^ ^ the  usual  cause  of 

^on’ itoopThL  his  peculiar  operation  for  thst  * 

"“Sr" U^Situated  at  the ***£.•& 
tendinous  behind  and  in  fiont,  am  c > foramen  and  forming  a 
the  superior  and  internal  par  o 1 1 . ftnd  forwards,  parallel 
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canthus,  it  terminates  in  a round  tendon,  which  plays  through  a 
fi tiro-cartilaginous,  or  sometimes  an  osseous  pulley,  at  the  inner  angle 
of  the  frontal  bone,  from  which  it  is  separated  by  a bursa,  where  it 
expands,  and  turning  downwards,  backwards,  and  outwards,  between 
the  superior  rectus  and  the  globe,  and  piercing  the  ocular  fascia,  is 
inserted,  by  a silvery  tendon,  into  the  sclerotic  coat,  between  the  ex- 
ternal and  superior  recti,  behind  the  transverse  axis  of  the  globe  of 
the  eye. 

Relations. — It  is  covered  by  the  periosteum,  fourth  and  supra- 
trochleator  nerves,  with  the  superior  rectus  at  its  origin ; and  it  lies 
on  the  internal  rectus,  nasal  nerve,  ocular  fascia,  and  the  sclerotic 
coat ; as  the  tendon  pierces  the  ocular  fascia,  a process  of  that  mem- 
brane is  prolonged  on  it,  towards  the  trochlea,  while  a much  finer 
tubule  is  sent  on  the  ocular  part  of  the  tendon. 

The  levator  palpebrae,  and  superior  oblique,  maybe  now  cut  in  the 
middle,  and  inflected,  in  order  to  expose  the  recti. 

Rectus  Superior,  or  Attollens  Oculi. — -Tendinous  anteriorlv 
and  posteriorly,  fleshy  in  the  middle,  arises  from  the  upper  part  of 
the  optic  foramen,  and  from  the  crest  separating  that  opening  from 
the  sphenoidal  fissure,  as  well  as  from  the  sheath  of  the  optic  nerve; 
it  passes  upwards,  and  forwards,  and  a little  outwards,  and  soon  be- 
coming fleshy,  runs  above  the  optic  nerve  and  globe  of  the  eye,  and 
about  half-an-inch  behind  the  cornea,  forms  a silvery  tendon,  three 
lines  in  width,  which  pierces  the  ocular  fascia,  by  a prolonged  aper- 
ture, but  separated  from  the  margins  of  the  opening,  by  a fine  mem- 
branous tissue  like  a bursal  structure,  and  is  ultimately  inserted  into 
the  sclerotic  coat,  about  four  lines  behind  the  cornea. 

Relations .-  It  is  covered  by  the  levator  palpebrae,  by  one  branch 
of  the  superior  division  of  the  third,  and  at  its  insertion  by  the  ocular 
fascia;  and  it  lies  on  the  optic  nerve,  superior  division  of  the  third, 
nasal  and  ciliary  nerves,  ophthalmic  artery,  ocular  fascia,  and  the 
sclerotic  coat. 


The  superior  rectus  should  be  now  divided,  and  its  two  portions 
reflected,  one  backwards  and  the  other  forwards,  when  the  following 
parts  are  seen  as  the  second  layer Internal  rectus,  with  the  proper 
nasal,  and  iufratrochleator  nerves  lying  on  it;  more  externally  a 
ratty  interval,  crossed  by  the  nasal  nerve ; then  the  optic,  with  the 
superior  division  of  the  third,  and  nasal  resting  on  it,  and  on  the 
outer  side  of  the  last  the  lenticular  ganglion  with  its  roots;  and 
•astly  the  external  rectus,  while  the  globe  of  the  eye  is  still  0b 
scum!  by  the  ocular  fascia,  which  structure  may  now  be  examine.' 

Ocular  Fascia,  or  Tunica  Vaginalis  Oculi,  which  has  been 
successively  described  by  Tenon,  Dalrymple,  Malgaigne,  and  Over- 
all, is  a very  distinct  structure,  forming  a sheath  or  capsule  for  the 
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globe,  derived  posteriorly  from  the  dura  mater,  as  it ' H I 

ootic  nerve  from  which  it  passes  forwards  to  be  attached  to  the  1 
bital  margins  of  the  tarsal  cartilages,  and  consequent  y is  conma  ^ 
shape,  with  the  base  in  front  and  the  apex  behind;  tough  fibious^ 
andPlaminated,  it  presents  for  description  an  -ternd 
surface,  the  former  supporting  the  muscles  which  surround  thegb^ , 
and  presenting  six  perforations,  by  which  the)  mus_ 

“ ^t"of  ^ap«  tubule  is  setback  on 
e "h  'SXSSL  ^eath  for'  the  recti  and  inferior  bbbjjoJ 
while  on  the  superior  oblique  it  passes  only  as  far  as  the  trochlea, 

- hs 

lieLg  aS  shining,  jits  * 

probably  premature,  ere  u»y  here ^a.e ^ ^ »tao» 

the  tunica  vaginalis  to  consist  of  ‘ns  sac  resembling  in  its 

and  serosa,  the  latter  being  a distinct  serous  sa  , on 

character  the  arachnoid  membrane,  m ve 

there  are  certain  anatomical  and  physiological  proots, 

reserve  for  the  present.  rtrpssure  of  the  surrounding 

This  membrane  prevent , th< ,»ni  in  contact  with  tto 

muacles  on  the  eye  and  Ukew.se  h«P  ^ tbe  action  of  the  reett 
lids;  it  also,  according  to  Dr.  Ohm  , ^ Qrbit>  and  making 

by  preventing  their  retracting  th  } opposite  their 

them  act  as  if  they  arose  from  U and 

insertions ; but  the  real  use  of  the  capsule,  ^ gbbe  * 

polished  surface,  would  appear  simp ) ease  and  rapidity 

perform  it.  short  rotatory  the  orbit.  1 

than  if  the  organ  moved  on  the  fat  at  tbe  wan  0f  the 

External  Rectus,  or  Abductor,  lie  n alld  the  ridge 

orbit,  and  arises  tendinous  from  t fis3l’lre  ; also  from 

separating  the  optic  foramen  hom  the  spl  being 

the  base  of  that  fissure  by  a i Jd  the  opthalmic  vein J 
separated  by  the  third,  nasal,  six  j tendon,  which, 

it  then  passes  forwards  and  outwards,  and  tom 
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piercing  the  ocular  fascia,  is  inserted  into  the  sclerotic  coat,  from 
five  to  six  lines  behind  the  cornea. 

Relations. — Externally,  it  corresponds  to  the  outer  wall  of  the 
orbit;  and  internally,  to  the  sixth  and  third  nerves,  fat,  lenticular 
ganglion,  and  its  roots,  ocular  fascia,  and  sclerotic  coat ; the  lachry- 
mal nerve,  and  artery,  course  along  its  upper  margin,  and  the  lachry- 
mal gland  lie's  on  it  anteriorly. 

Internal  Rectus,  or  Adductor  Oculi,  is  found  on  the  inner 
side  of  the  orbit,  and  arises  from  the  ligament  of  Zinn,  inner  edge 
of  the  optic  foramen,  and  occasionally  from  the  body  of  the  sphenoid 
bone  ; becoming  fleshy  as  it  passes  forwards,  it  terminates  in  a ten- 
don, which,  piercing  the  ocular  fascia,  is  inserted  into  the  sclerotic 
coat — the  middle  fibres  about  three,  the  inferior  five,  and  the  su- 
perior four  lines  behind  the  cornea. 

Relations.— It  corresponds  above  to  the  superior,  oblique,  and  nasal 
and  infratrochleator  nerves  ; below  and  internally,  to  the  perios- 
teum ; and  externally,  to  the  branch  of  the  third,  which  supplies  it* 
the  optic  nerve,  and  some  fatty  tissue. 

The  optic  nerve  may  be  now  cut  posteriorly,  and  thrown  forwards 
together  with  the  globe,  when  the  following  parts  are  seen  : — Liga- 
ment of  Zinn,  inferior  rectus,  inferior  oblique,  and  the  inferior  di- 
vision of  the  third  nerve. 

Ligament  of  Zinn. — A flat,  fibrous  band,  forming  about  three- 
fourths  of  a circle,  attached  to  the  orbital  margin  of  the  optic  fora- 
men, except  at  its  superior  part,  and  also  to  the  crest  separating  that 
bone  from  the  sphenoidal  fissure  ; it  is  continuous  posteriorly,  with 
the  dura  mater;  and  anteriorly,  gives  off  three  slips — one  for  the  in- 
ternal, a second  for  the  inferior,  and  a third  for  the  external  rectus. 

Inferior  Rectus,  or  Depressor  Oculi.— Placed  on  the  floor  of 
the  orbit,  arises  tendinous  from  the  lower  edge  of  the  optic  foramen 
and  ligament  of  Zinn,  and  soon  becoming  fleshy,  passes  forwards, 
terminating  in  a flat  tendon,  which  pierces  the  ocular  fascia,  and  is 
inserted  into  the  sclerotic  coat,  about  four  lines  behind  the  cornea. 

; Relations. — It  corresponds  above,  to  the  optic  nerve,  inferior  di- 
vision of  the  third,  and  the  globe  of  the  eye  ; while  interiorly,  it  is 
separated  from  the  floor  of  the  orbit,  by  the  inferior  oblique  muscle. 

. Jnferior  Oblique,  may  be  dissected  either  from  above,  by  throw- 
ing forward  the  optic  nerve  and  the  globe  of  the  eye,  or  more  con- 
veniently, by  separating  the  conjunctiva  attaching  the  lower  lid  to 
the  globe  of  the  eye.  Triangular  in  shape,  it  arises  narrow  from 
the  orbital  edge  of  the  superior  maxillary  bone,  external  to  the 
groove  for  the  lachrymal  sac  ; occasionally  also,  from  the  inferior 
orbital  process  of  the  malar  bone,  and  passing  upwards,  backwards 
and  outwards,  beneath  the  ocular  fascia,  forms  a tendon,  which’ 


THE  GLOBE  OF  THE  EYE. 


614 

piercing  the  inferior  rectus,  is  inserted  into  the  sclerotic  coat  pos- 
terior to  the  transverse  axis  of  the  globe,  behind  the  tendon,  of  the 
superior  oblique,  and  between  the  external,  and  superior  recti. 

Relations.— It  lies  at  first,  between  the  inferior  rectus  and  the  floor 
of  the  orbit,  then  between  the  external  rectus  and  the  globe  ; while 
the  external  branch  of  the  inferior  division  of  the  third,  lies  on  its 

ocular  surface.  ,, 

The  motions  of  the  eyeball,  resolve  themselves  into  movements  on  the 
vertical  and  transverse  axis,  into  those  on  a variable  axis,  and  into 
those  on  the  antero-posterior  axis.  Under  the  first,  occur  abduction, 
adduction,  elevation,  and  depression,  all  of  ^hmh  are  produ^d  by 
the  four  recti  muscles  ; under  the  second,  diagonal  motions  which, 
being  compounded  of  any  two  not  directly  opposed  to  each  other, 
may  also  be  produced  by  the  recti-as,  for  instance,  the  combined 
contraction  of  the  superior  and  external  recti  will  eye  upj 

wards  and  outwards  ; and  under  the  third,  are  rotatory  motion® 
purely  influenced  by  the  oblique  muscles,  the  superior  rotatmg  tJJ 
eye  outwards  and  downwards,  and  the  inferior  downwards  and  1 
wards  (Johnstone),  although  from  the  anatomy  and  attachment i oft 
those  muscles,  we  would  be  led  to  infer  that  the  superior  oblique 
would  turn  the  pupil  upwards  and  inwards  ; while  the  /ufenorj 
would  direct  it  downwards  and  outwards  : but  these  opimons  are 
rendered  nugatory  by  the  experiments  of  Ur.  G.  Johnstone , 
oblique  muscles  may  also  press  the  globe  against  the-: inner  waM| 
the  orbit ; and  while  altering  the  optical  parallax,  likewise  advanc* 
the  eyeball.  With  reference,  however,  to  the  advance  and  le  1.  c J 
of  the  globe,  it  appears  that  these  motions- are  extremely  limitc  , **] 
the  oblique,  and  recti,  exactly  antagonize  each  other. 
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The  "lobe  of  the  eye  is  situated  in  the  anterior  part  of  the  orbit , 
fixed  in  its  position  by  the  optic  nerve,  and  the  muscles  winch  ^ 
round  it,  and  retained  in  contact  with  the  lids  >y  ie  ocu  ^ 

and  the  conjunctiva,  which  last  covers  and  adheres  to  about 
terior  third  of  the  eyeball.  It  is  of  a 

front  is  attached  a segment  of  a smaller  sphere,  which  . - 

antero-posterior  diameter  to  eleven  lines  " ” ^^^and  a siuii- 
transverse  are  only  ten  ; it  is  dn  u e in  , .j  with  the  cor- 

lar  number  of  humours,  the  former  being  the  ^ lhe 

nea  in  front,  the  choroid,  and  the  retina ; while  he  ^ * 

aqueous,  vitreous,  and  crystalline.  Several  o^menibn  ^ 

been  also  enumerated,  such  as  the  n.»  o « : , « ^ j parts  10 

these  will  be  more  properly  discussed  with  the  1 

which  they  are  connected. 
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The  Sclerotic  Coat  constitutes  about  four-fifths  of  the  external 
investment  of  the  globe,  and  belongs  to  the  class  of  fibrous  tissues  ; 
commencing  posteriorly  at  the  entrance  of  the  optic  nerve,  which 
pierces  it,  internal  to  the  centre,  by  a cribriform  aperture ; it  termi- 
nates apparently  at  the  margin  of  the  cornea,  and  it  was  for  a long 
time  customary  to  describe  its  corneal  aperture  as  being  bevelled 
on  its  inner  edge,  while  the  cornea,  bevelled  on  its  external,  was 
received  into  it,  like  a watch-glass  into  its  case  ; but  recent  inves- 
tigations have  proved  that  a perfect  fusion  of  their  structure  occurs, 
the  cornea  only  differing  from  the  sclerotic  in  the  altered  arrange- 
ment of  its  elements.  An  antero-posterior  section  shows  the  sclero- 
tic to  be  of  different  thicknesses  in  its  several  parts,  being  much 
thicker  behind  than  in  front,  and  thinnest  a little  anterior  to  its 
centre,  and  this  augmentation  posteriorly  is  found  to  be  greater  in 
those  classes  of  animals  in  which  the  eye  is  flattened  from  before 
backwards,  as  for  instance,  in  birds  and  fishes,  where  it  is  rein- 
forced by  a thin  meniscus  of  cartilage,  in  the  substance  of  the 
. fibrous  tissue,  which  is  even  sometimes  bony,  as  in  the  sea-bream 
(Professor  J acob).  Again,  in  the  same  animals,  in  the  anterior  part 
of  the  same  structure,  fourteen  or  sixteen  triangular  plates,  surround- 
ing the  corneal  aperture,  are  found,  well  marked  in  birds,  but  though 
present  in  reptiles,  they  are  less  regular ; not  so  however,  in  the 
ophidia,  as  they  are  almost  as  distinct  in  that  class  as  in  the  bird 
tribe. 

Structure  of  the  Sclerotic. — It  is  composed  of  white  fibrous  tissue, 
with  a small  amount  of  the  yellow  elastic  element,  the  bands  cross- 
ing each  other  at  right  angles,  inclosing  oval  interfibrous  spaces, 
most  numerous  posteriorly.  The  vessels  which  supply  this  tunic 
are  derived  from  the  palpebral  branches  of  the  ophthalmic,  together 
with  the  ciliary  arteries  ; nerves  have  not  been  seen  to  terminate 
in  it,  but  the  absorbents  are  very  numerous. 

Relations. — Externally,  it  is  covered  by  the  ocular  fascia,  receiving 
also  the  insertions  of  the  recti  and  obliqui,  while  internally,  it  cor- 
i responds  to  the  ciliary  vessels  and  nerves,  which  enter  it  by  a series 
of  perforations  at  its  posterior  part,  and  separate  it  from  the  choroid 
coat.  When  the  deep  surface  is  examined,  its  smoothness  is  such 
that  Arnold  conceived  that  it  was  lined  by  a' serous  membrane;  but 
if  a portion  of  its  dark  surface  is  sliced  off  and  submitted  to  micro- 
scopic examination  with  a low  power,  the  lax  and  watery  areolar 
threads  are  most  obvious,  as  the  uniting  media  with  the  choroid 
the  object  of  this  tunic  appears  to  be,  for  the  defence  of  the  more 
sensitive  and  delicate  structures  internally,  while  it  also  serves  to 

prevent  any  rays  of  light  entering  the  globe,  save  those  admitted  by 
tile  com ea.  J 
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Cornea,  is  also  a modification  of  the  fibrous  element,  although  by 
the  older  anatomists  it  was  believed  to  be  analogous  in  structure  to 
corneous  tissue  (nails),  or  cartilage.  It  is  a circular  concavo-convex, 
or  meniscus  lens,  constituting  a segment  of  a smaller  sphere  than 
that  of  the  sclerotic,  the  anterior  deficiency  of  which  it  exactly  occu- 
pies, but  appearing  to  be  a little  greater  in  the  transverse  direction 
than  the  vertical,  which  arises  from  the  fact  of  its  being  more  over-  I 
lapped  by  the  sclerotic  in  the  latter  situation  than  in  the  former. 
Structurally,  it  combines  five  layers,  from  superficial  to  deep,— 
namely,  conjunctiva,  anterior  elastic  cornea,  cornea  proper,  posterior 
elastic  cornea,  and  membrane  of  the  aqueous  humour.  The  con- 
junctival layer  adheres  very  intimately  to  the  elastic  tissue  which 
lies  immediately  beneath  it,  and  which  would  appear  to  constitute  its 
basement  membrane,  as  the  only  element  of  the  conjunctiva .which  | 
is  truly  prolonged  over  the  cornea,  is  its  epithelium.  That  there  is,  ■ 
however,  a direct  continuity  of  the  sclerotic  and  corneal  conjunc- 
tiva is  proved  by  the  fact,  that  in  reptiles  which  cast  off  the  skm 
annually,  the  whole  conjunctiva  desquamates  at  the  same  period,  the 
animal  being  blind  for  a certain  time ; and  likewise,  when  the  eye  is 
subjected  to  maceration,  the  entire  layer  can  be  torn  off.  I 
disease  named  pterygium,  raises  the  sclerotic  "onJun^Va\;an^^eu3 
fully  formed,  impinges  likewise  on  the  corneal,  elevating  its  mucous 
layer  also  as  a distinct  structure  from  the  elastic. 

The  Anterior  Elastic  Cornea,  consists  of  a transparent  lamina  ot 
elastic  tissue,  perfectly  homogenous  in  its  nature  ; it  ; »ver= * the 
superficial  surface  of  the  cornea  propria,  sending  filaments  fiximi 
deep  aspect  into  its  structure,  and  from  its  margins  into  the  sclero 
t "Peven  as  far  as  the  ciliary  ligament,  its  use  being  to  preserve  the 
requisite  sphericity  of  the  anterior  face  of  the  cornea. 

%he  cJnea  Propria,  consist,  of  a peoul.ar  mod, totoa  of  M 
white  fibrous  tissue  expanded  into  a membranous  form , corn  dutm 
laminae  from  sixty  to  seventy  in  number,  united  to  each  o 
filaments  of  a similar  structure,  and  forming  aieo  *•»  , therat 

from  those  of  the  sclerotic  in  being  tubular,  and  crossi  e • 

acute  angles,  but  without  any  communication  between  them. 

‘tubules  have  membranous  walls  perfectly 

being  merely  damped  by  moisture,  but  never  m the  ^rnial^ 

tion  containing  any  appreciable  quant  y ’ f other 

evident  by  the  action  of  acetic  acid,  as  in  the  fibrous  tissues  o 

Site.,'  It  must  be  also  noticed 

cornea  to  belong  to  fibro-cartilaginous  tissuaj  iins,pf 

the  other  hand,  considers  it  as  a cellular  caitila  . T1  o he 

the  lamellated  cornea,  are  perfectly  contmuo^  w^hose 
sclerotic-in  fact,  both  are  inextricably  fused  with  each  othe 
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Posterior  Elastic  Cornea , situated  beneath  the  last,  is  thus  de- 
scribed by  Professor  Jacob  : — “ The  structure  here  alluded  to,  is  a 
firm,  elastic,  exquisitely  transparent  membrane,  exactly  applied  to 
the  inner  surface  of  the  cornea  proper,  and  separating  it  from  the 
aqueous  humour.  When  the  eye  has  been  macerated  for  a week  or 
ten  days  in  water,  by  which  the  cornea  is  rendered  completely  opa- 
que, this  membrane  retains  its  perfect  transparency  ; it  also  retains 
its  transparency  after  long-continued  immersion  in  alcohol,  or  even 
boiling  water.  When  detached,  it  curls  up  and  does  not  fall  flaccid 
or  float  loosely  in  water,  as  other  delicate  membranes  ; it  also  pre- 
sents a peculiar  sparkling  appearance  in  water,  depending  on  its 
greater  refractive  power ; in  fact,  it  presents  all  the  characters  of 
cartilage,  and  is  evidently  of  the  same  nature  as  the  capsule  of  the 
crystalline  lens  ” — (Article,  Eye,  in  TodcVs  Encyclopaedia,  p.  1 79). 

hen  sloughing  or  ulceration  extends  so  deep  as  to  reach  this  mem- 
brane, a pellucid  prominence  presses  forwards  into  the  opening ; and 
when  an  opacity  results  after  puncture,  it  resembles  in  appearance 
capsular  cataract ; but  its  structure  is  very  different  from  cartilage, 
being  composed  of  elastic  tissue  with  scarcely  a visible  character, 
and  not  affected  by  acids,  as  is  the  case  in  the  ordinary  fibrous 
tissues  ; the  use  of  this  layer  is,  to  preserve  the  requisite  concavity 
of  the  posterior  surface  of  the  cornea.  The  cornea  becomes  opaque 
if  the  globe  is  subjected  to  compression  ; and  this  has  been  attributed 
to  the  expression  of  the  fluid  out  of  its  areolar  structure,  and  again 
to  an  opposite  condition — namely,  the  exjiression  of  a larger  amount 
of  fluid  from  the  anterior  chamber  into  its  areolse  ; but  if  a small 
lamina  raised  by  a needle,  is  subjected  to  pressure,  it  likewise  be- 
comes opaque,  proving  that  the  opacity  depends  on  a derangement 
of  its  intimate  structure.  The  membrane  of  the  aqueous  humour, 
which  lines  its  posterior  aspect,  is  merely  epithelial  in  its  character! 

Organization  of  the  Cornea. — The  vessels  of  supply  consist  of 
two  sets  superficial,  and  deep — the  one  being  conjunctival,  which 
pass  in,  on  the  edge  of  the  cornea,  for  from  one-eighth  to  half-an-inch, 
then,  turning  back,  they  terminate  in  the  veins  ; while  the  other! 
derived  from  those  of  the  sclerotic,  pass  in  only  to  the  margin  of  the 
cornea,  and  then  are  reflected  back,  to  terminate  in  veins.  Thus 
while  in  iritis,  the  one  set  form  a band  of  redness  around  the  ed"e 

% t!l®  COnifa  ; in  ;Coraeitis  the  otlier  Permeate  the  corneal  tissue 
itself  (Toynbee  Philosophical  Transactions,  1833).  The  proper  sub 
stance  of  the  cornea  is  destitute  of  sensibility,  and  an  extensive 
plexus  of  absorbents  ramifies  on  its  superficial  aspect  (Arnold) 

I he  cornea  transmits  and  reflects  the  rays  of  light,  while  from 
its  power  as  a meniscus  lens,  it  also  refracts  them  towards  the  ner- 
pendicular.  In  the  infant,  it  is  more  convex  than  in  the  adult,  and 
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more  so  in  the  latter  than  in  old  age  ; and  on  this,  in  a great  mea- 
sure, depends  those  conditions  known  as  myopia,  and  presbyopia  ; ■ 

in  the  former,  the  excessive  convexity  of  the  cornea  refracts  the  rays  l 
too  forcibly,  and  they,  diverging  very  much  as  they  pass  from  a 
near  body  to  the  eye,  require  augmented  refraction,  and  hence  per- 
sons with  too  convex  come®  are  near-sighted ; while  in  old  age, 
from  the  cornea  becoming  flattened,  and  its  margins  opaque  (arcus 
senilis),  it  exercises  but  slight  refractive  power,  and  the  rays  of  light 
passing  almost  parallel  to  each  other  from  distant  objects,  require 
but  slight  convergence  ; and  hence  with  advancing  years  far-sighted- 
ness usually  occurs.  In  fishes,  the  cornea  is  almost  flat  and  is  ex- 
ceedingly thin  in  the  centre,  this  being  compensated  by  the  dense 
medium  which  the  light  traverses,  as  well  as  by  the  sphericity  of 
the  lens  ; while  in  high-flying  birds,  the  cornea  is  very  con^x 
owing  to  the  rarity  of  the  surrounding  atmosphere  ; it  is  totally 
absent  in  the  cuttle-fish,  its  place  being  supplied  by  the  transparent 

dermoid  tissue.  . . , . 

By  now  making,  in  a fresh  eye,  four  melons  from  the  entrance  of 

the  optic  nerve  to  the  margin  of  the  cornea,  and  cautiously  i eflec  g 

forwards  the  flaps,  the  choroid  coat  will  be  exposed. 

Choroid  Coat.-Is  of  a dark,  brownish-black  colour,  and  exten 
from  the  entrance  of  the  optic  nerve  posteriorly,  to  the  cdiary  bo  y 
anteriorly;  it  is  united  externally,  to  the  sclerotic  by  Me  ineol 
filaments^  through  which  the  ciliary  nerves  and  vesselsrunto  th 
destination;  while  internally,  it  corresponds  to  th Retina.  _ 

divided  into  three  layers-the  external,  or  venous  (v^  vortic^saM 
the  middle,  or  arterial  (tunica  Euyschiana) ; and  the 
pigmental,  or  coloured  membrane  (membrana  pigmen  )•  J 

aver  when  well  injected,  presents  a very  beautiful  appearanc  j 

arteries,  wind.  run  from  belrmd  *. 

corpus  ciliare,  wmen  may  ciliary  muscle, 

ciliary  processes  and  ligament,  wi  111  'Af  having  removed 

processes  trill  - 
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seen,  about  sixty  in  number,  alternately  long  and  short,  forming  a 
series  of  plications,  or  foldings  backwards  and  inwards,  of  the  cho- 
roid coat,  each  ciliary  process  being  triangular,  with  the  base  in 
front  turned  inwards  and  forwards,  attached  to  the  posterior  surface 
of  the  iris  (iridian  border),  and  the  apex  directed  backwards  and 
outwards,  which,  with  the  external  surface,  is  continuous  with  the 
choroid  ; internally,  they  impress  the  surface  of  the  vitreous  body 
on  its  anterior  aspect,  constituting  the  corona  ciliaris,  or  zonule  of 
Zinn  ; they  likewise  surround  the  margin  of  the  lens,  but  are 
separated  from  it  by  the  canal  of  Petit,  and  also  form  the  circum- 
ferential boundary  of  the  posterior  chamber.  The  vessels  of  the 
choroid,  are  continued  into  these  processes,  where  they  terminate  in 
loops ; but  the  venous  structure  certainly  does  not  predominate  over 
the  arterial,  as  supposed  by  some  anatomists. 

Ciliary  Ligament,  or  Circle,  may  be  seen  by  raising  the  sclero- 
rotic,  and  then  cutting  away  the  cornea  all  round  externally ; it  is  of 
a pinkish-grey  colour,  a section  of  it  representing  a triangular  figure, 
corresponding  externally,  to  the  sclerotic,  ciliary  muscle,  and  the 
canal  of  Fontana,  the  last  being  a flattened  space  existing  between 
the  ligament  and  the  sclerotic,  probably  a venous  sinus,  as  it  is 
capable  of  being  injected  ; anteriorly,  to  the  cornea  ; posteriorly,  to 
the  choroid,  and  ciliary  processes  ; and  internally,  to  the  iris,  which 
is  suspended  from  it.  It  is  also  pierced  by  the  ciliary  nerves  ancl 
long  ciliary  arteries;  but  it  having  been  observed  that  all  the  nerves 
which  perforated  it  did  not  emerge  again,  either  in  the  same  number 
or  of  the  same  size,  it  was  supposed  from  this  fact,  as  well  as  from 
its  colour,  to  be  really  a nervous  ganglion  (Soemmerring). 

The  ciliary  muscle  may  now  be  examined,  and  this  may  be  done 
by  raising  a portion  of  the  sclerotic  coat,  as  far  as  the  margin  of  the 
cornea.  It  appears  as  a greyish  semi-transparent  structure,  situated 
behind  the  ciliary  ligament,  and  external  to  the  ciliary  processes, 
consisting  of  a series  of  unstriped  radiating  fibres,  which  arise  from 
the  ciliary  ligament,  and  passing  backwards  are  inserted  into  the 
::  ciliary  processes,  under  cover  of  the  sclerotic,  as  far  back  as  their 
I apices.  This  muscle,  which  was  described  by  Porterfield,  will 
| advance  the  ciliary  processes  and  the  lens;  a structure  somewhat 
\ similar  in  character  has  been  described  by  Sir  Philip  Grampton,  but 
| it  exists  in  birds  only,  and  its  fibres  are  striped. 

General  Remarks  on  the  Choroid  Coat.—  As  a membrane,  it  is 
exceedingly  vascular,  but  does  not  exhibit  the  same  tinge  in  all 
animals,  being  silvery  in  the  perch,  jet-black  in  the  shark  ; and  in 
the  eyes  of  herbivora,  as  well  as  in  the  felinse,  presenting  at  its  pos- 
terior part  a lustrous  greenish  layer  of  a fibrous  texture,  the  epithe- 
lium on  its  surface  being  destitute  of  pigment  granules  as  in  albinos; 
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this  which  is  called  tapetum  lucidum,  reflects  the  rays  of  light  a 
second  time  on  the  retina,  particularly  where  they  are  weak.  ^ 
osseous  fishes  a small,  reddish,  glandular  mass  is  found  at  thejKtt 
terior  part  of  the  choroid,  covered  by  silvery  grey  membrane  the 
choroid  gland,  the  use  of  which  is  unknown;  and  m birds  a plated 
vascular  process  passes  forwards  in  the  yitreous  humour  so  far 
as  nearly  to  touch  the  lens,  which  is  called  the  pecten  The  use  of 
the  choroid  coat  is,  to  preserve  the  cavity  of  the  globe  as  a da 
chamber,  and  absorb  the  superfluous  rays  of  light. 

Retina The  nervous  tunic  of  the  eye  may  be  described  as  an 

expansion  of  the  optic  nerve,  commencing  posteriorly  ^tsentmnce 
through  the  choroid  coat,  and  terminating  anteriorly  m a denta 
U3L  at  the  ciliary  prases.  It  is  divided  into  ihree  aye.,,  the 
most  external,  or  Jacob’s  membrane  being  serous  ; 
vons  • and  the  third,  or  most  internal,  vascular.  On  removing  tn 
s^eroticandchoroid  coats,  underwater,  from  a 

eye  the  external  layer  is  exposed,  or  the  serous  tun  c of  whmh  Rn 
Jacob  gives  the  following  description  he  being  the  to* 
who  directed  attention  to  this  structure:-  1 tin iex P 
be  now  carefully  examined,  an  experienced  eye  may  Perce 

pushed  a^l  thLT. Jace,  a breach  is  made  in  it,  and  a— | 
cate  tissue  which  the  human  body  affords.  B a 

added  ™ embrace  li^en 

becomes  opaque  and  much  firmer,  ant  umy  extent 

it  cover,  the  «• 

ciliary  processes  > - [Toe 7 ^ ^ ^delicate  in  the  infant,  firmer  >n 

also  remarks,  that  it  is  excceou  0 j eboroid-  it  presents  the 

the  adult,  and  stained  by  the  pigmen  < h’  birjs  it  js  0f  a 

A same  characters  in  all  classes  of  mammal  . appearance. 
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showing  a tendency  to  separation  when  immersed  in  water,  and 
seemingly  bent  at  their  larger  end.  This  membrane  forms  the  con- 
necting link  between  the  retina  and  epithelial  layer  of  the  choroid, 
and  corresponds  to  the  bacillous  layer  of  Wagner. 

The  Second  Nervous  Tunic , consists  of  three  strata,  the  most  in- 
ternal being  a fibrous  gr.ey  layer,  formed  by  the  tubular  fibres  of  the 
optic  nerve,  deprived  of  the  white  substance  of  Schwann  ; it  is  fused 
into  a continuous  membrane,  and  is  peculiar  in  being  the  only  ele- 
ment of  the  retina  that  passes  over  the  entrance  of  the  optic  nerve, 
this  point  being  insensible  to  the  influence  of  light,  and  situated 
one-eighth  of  an  inch  internal  to  the  axis  of  vision  ; the  second 
layer,  lying  external  to  the  last,  consists  of  ganglionic  cells  (tunica 
cellulosa  of  Wagner),  which  form  a much  thicker  stratum  behind 
than  before  ; and  still  more  externally,  a thin  granular  stratum 
exists  in  immediate  contact  with  the  membrana  Jacobi. 

Vascular  Layer  of  the  Retina  is  formed  by  the  arteria  centralis 
retina;,  which  enters  through  the  centre  of  the  optic  nerve,  where  it 
occasions  a dark  spot  on  the  retina, — porus  opticus,  and  then  divides 
into  capillaries  to  form  the  vascular  layer.  By  making  a transverse 
section  of  the  globe  in  its  posterior  part,  and  exactly  in  the  axis  of 
the  vision,  the  punctum  aureum  of  Soemmerring  is  observed.  This 
point  is  about  ^th  of  an  inch  in  diameter,  and  appears  as  a depres- 
sion in  the  retina,  surrounded  by  a yellow  margin ; it  is  the  most 
sensitive  part  of  the  whole  surface,  and  exhibits  the  most  distinct 
image,  but  although  uniformly  present  in  man,  still  its  existence  in 
other  animals  is  extremely  limited,  being  confined  to  the  quadru- 
mana  and  a few  reptiles,  as  described  by  Dr.  Knox.  The  retina  is 
the  seat  of  visual  impressions,  and  being  pale,  bluish,  and  semi- 
transparent, images  painted  on  it  can  be  seen,  When  the  sclerotic  and 
choroid  coats  have  been  removed.  , 

Iris,  is  a circular  fold  of  membrane,  with  an  aperture  (the  pupil) 
not  exactly  in  its  centre,  but  a little  nearer  to  the  nasal  than  to  the 
temporal  margin ; floating  in  the  aqueous  humour,  it  forms  an  im- 
perfect septum  between  the  two  chambers  of  the  eye,  and  presents 
two  margins — the  external  or  ciliary,  thick,  and  receiving  fibres  from 
the  cornea  elastica  anterior,  is  attached  to  the  ciliary  ligament;  the 
second  or  papillary  edge  thin  and  well  defined  surrounds  the  pupil, 
Tlle  anterior  surface  exhibits  a striated  aspect,  with  numerous 
fibres  converging  from  the  external  margin  to  within  ^th  of  an 
inch  of  the  pupil,  where  they  terminate  in  a circular  set  of  knotted 
and  thicker  elevations,  from  which  again  branching  filaments  pass 
inwards,  to  the  verge  of  the  aperture  ; while  the  posterior  sur- 
tace,  dark  and  tinged  by  the  pigmentum  nigrum  uvea,  or  lies  for  its 
external  third  in  contact  with  the  ciliary  processes,  but  its  internal 
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two  thirds  are  free  in  the  posterior  chamber.  Through  its  structure 
numerous  arched  branches  of  the  long  ciliary  arteries  ramify  with 
the  ciliary  nerves,  and  so  great  is  its  vascularity,  that  some  autho- 
rities consider  it  to  be  distinctly  erectile.  The  principal  fibres  co  - 
posing  it  run  from  the  ciliary  towards  the  pupillary  edge  while  neaj 
the  latter  a fasciculus  of  circular  fibres  may  also  be 
being  very  apparent  in  birds,  and  of  the  striped  variety  of  muscular 
structure ^but^ in  man  they  are  undoubtedly  unstriped  Moreover, 
it  has  been  supposed,  by  certain  authorities,  that  the  radiatmg  fibres 
•ire  merely  elastic,  while  the  circular  are  truly  muscular,  and  hence 

SSSZ,  acting  by  paralysing  the  circular  set,  the  ^astw^atbi 

preservino-  intact  their  physical  property,  dilate  the  puj  - 
though  these  fibres  are  evidently  unstriped,  still,  pathologi^hycon- 
sidered  they  are  rather  to  be  allied  to  the  voluntary  muscles  for 
?!  coma,  which  paralyses  only  the  latter,  the  pupil  is  uniform^  re- 
lated Although  motor  filaments  derived  from  the  thud  can 
traced  to  the  iris  still  the  mechanical  stimuli  which  excite  muscula  I 

retina,  and  to  correct  the  aberration  of  sphericity,  by  intercept*! 
thrrrirroriLLAEis,  consists  in  fatal  life 

ISSZ  fatoigu  ^Airtto  Wrisbcrg, 

Blumenbach,  and  Cloquet,  account  for  itt ^ruptme  bj  ^ 

the  loops  of  the  blood-vessels  which  enter  t but  » 

Jacob,  the  first  step  1.  diminished  vasculanty,  an  > ^ circu. 

tinn  • the  use  of  this  membrane  appears  to  be  to  pi  ■ 
lar  figure  of  the  pupil,  during  the  development  0^111^  ^ J 
Chambers  of  the  Eve  are  two  in  num  er,^  anj  posteriorly 

Z C»d~“dX  the  ^ — being  deeper  in 
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tlie  latter  situation  than  in  the  centre,  will  contain  about  two  drops, 
being,  therefore,  one-third  less  than  the  anterior.  Both  these  cham- 
bers are  lined  by  an  epithelial  layer,  beautifully  tesselated,  and  are 
tilled  by  the  aqueous  humour,  weighing  about  five  grains.  While 
the  pupillary  membrane  remains  entire,  the  iris  lies  in  contact  with 
the  posterior  aspect  of  the  cornea,  and  at  this  period  the  aqueous 
humour  is  confined  to  the  posterior  chamber,  as  a clear,  serous  fluid 
holding  albumen  and  salt  in  solution. 

Vitreous  Body. — This  semifluid  mass  occupies  the  posterior  four- 
fifths  of  the  globe,  and  is  bounded  posteriorly  and  laterally  by  the 
retina,  and  anteriorly  by  the  ciliary  processes  and  the  lens,  the  latter 
being  buried  in  a concavity  on  its  anterior  surface.  Its  capsule, 
named  the  hyaloid  membrane,  is  a structure  of  extreme  delicacy, 
surrounding  the  vitreous  fluid  at  all  points,  and  likewise  sending 
sepimenta  or  partitions  into  its  cavity,  dividing  it  into  cells,  which 
are  believed  by  some  to  communicate,  but  the  escape  of  the  whole 
vitreous  humour  from  a single  puncture  may  be  accounted  for  by  the 
fine  homogeneous  nature  of  the  investing  membrane  permitting  a 
slow  transudation ; anteriorly,  and  surrounding  the  margin  of  the 
lens,  the  surface  is  marked  by  a series  of  plaiting,  produced  by  the 
impressions  of  the  ciliary  processes,  and  constituting  the  zonula 
ciliaris  of  Zinn,  which  is  dovetailed  or  intimately  united  to  the  simi- 
lar circle  of  the  choroid  coat.  At  the  margin  of  the  lens  the  hyaloid 
membrane  appears  to  split,  the  anterior  layer  forming  the  zonule  of 
Zinn,  and  the  posterior  attached  to  the  capsule  of  the  lens,  producing' 
a canal  of  a triangular  shape,  bounded  in  front  and  behind  by  the 
hyaloid  membrane  ; internally,  by  the  margin  of  the  lens,  which 
forms  its  base ; and  externally,  by  the  ciliary  processes,  where  the 
apex  is  situated ; it  is  named  the  canal  of  Petit,  from  the  author 
who  first  directed  attention  to  its'anatomy,  and  its  use  appears  to  be, 
to  allow  the  ciliary  muscle  to  advance  the  lens,  during  visual  adapta- 
tion. The  presence  of  this  canal  may  be  shown  by  injection,  when 
it  exhibits  a beaded  appearance,  owing  to  the  ciliary  processes  ini- 
pinging  on  it.  In  the  centre  of  the  vitreous  body  a canal  exists 
very  apparent  in  foetal  life  (canal  of  Cloquet),  through  which  a 
branch  of  the  arteria  centralis  retime  (artery  of  Zinn)  passes  to 
reach  the  posterior  part  of  the  capsule  of  the  lens  ; it  becomes,  how- 
ever, obliterated  in  the  adult,  although  it  is  always  easy  of  detection 
■n  the  eye  of  the  horse. 

COMPOSITION  OF  THE  VITREOUS  HUMOUR. 

Water 98.40 

Chloride  of  sodium  with  extractive  matter,  . 1 42 

Albumen, 18 


100.00 
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The  vitreous  humour  serves  as  an  extensive  surface  to  support  the 
retina,  and  keep  the  lens  at  focal  distance  from  that  tunic,  vv  hile  at 
the  same  time  the  rays  of  light,  emerging  from  the  back  part  of  t le 
lens,  are  on  passing  through  it,  refracted  from  the  perpendicular  to 
the  point  of  incidence,  and  the  several  pencils  which  they  form  are 

brought  to  as  many  foci  in  the  retina. 

Crystalline  Lens,  is  a double  convex  achromatic,  corrected  len», 
presenting  an  unequal  curvature  on  both  aspects,  being  more  com  ex 
behind  than  before;  it  is  situated  in  a concave  depression  on  the  I 
vitreous  humour,  and  retained  in  situ  by  the  splitting  of  the  hyaloi  , 
membrane,  so  that  when  the  humours  are  forced  from  the  globe  the  ■ 
lens  remains  attached  to  the  vitreous  body.  It  is  likewise  envelope  ■ , 
by  a capsule  proper  to  itself,  and  attached  to  the  free  surface  of  the 
lens  by  nucleated  cells,  which  to  us  always  have  seemed  perfectly 
transparent  and  devoid  of  nuclei.  After  death,  a portion  of  fluid 
collects  within  the  capsule  near  the  margins ; and  this  was  concerned  H 
by  Morgagni  to  exist  even  during  life,  but  we  have  constantly  fai  ■ 
to  detect  it  in  the  eyes  of  animals  recently  killed,  and  when  present^ 
after  death,  we  have  always  found  its  existence  associated  with  a 
softening  of  the  surface  of  the  lens,  as  if  caused  by  the  cadaveric*! 
solution  of  that  body.  The  capsule  is  colourless,  structureless  and 
without  vessels,  at  least  in  the  adult,  and  is  three  or  four  im  * • 
thicker  anteriorly,  than  posteriorly.  The  lens  measures,  in  the  adult 
from  one-third  to  half  an  inch  in  diameter,  and  in  the  antero-posten  rtj 
direction  from  one-eighth  to  one-fiftli  of  an  inch,  while  it  weighs  about 
four  or  five  grains.  The  age  of  the  subject  influences  its  figure  com. 
siderably,  for  while  it  is  nearly  spherical  in  the  fmtus  it  b ecom| 
gradually  flatter  with  advancing  years.  If  the  surface  of  tlm 
an  infant,  or  that  of  a fish,  be  closely  examined  three  dark hn^J 
seen  to  run  from  the  centre  for  about  two-thirds  towards  the  margin, 
signifying  the  division  of  this  body  into  three  primitive  portaog 
ifa  lens  is  boiled,  nr  macerated  in  a solution  of  corrovvejM 
mate,  and  a needle  passed  horizontally  into  its  substance,  layer  at  ur 
layer  may  be  raised,  resembling  the  laminae  ofau^‘^ 

centre  is  approached,  the  structure  becomes  evidently  d ^ 

and  is  separated  into  laminae  with  greater  ^cultybut  * ^ d 
solvable  into  fibres,  commencing  at  the  centre  of  one  surface 
terminating  at  a similar  point  on  the; opposite  s Me  , 
being  flat  and  denticulated  at  the  margin,  so  i.  than  in  the 

digitate-  an  arrangement  better  marked  in  osseous  fishes,  than 

human  subject.  neither  its 

The  Lens  is  composed  of  albumen,  and  is  extra  * ‘ ^ the  pre. 

growth  nor  pathological  conditions  appearing  1 
sence  of  vessels,  at  least  of  those  carrying  u ' 00 
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The  lens  refracts  the  rays  of  light  towards  the  perpendicular,  to  so 
great  an  extent  that  they  decussate  at  its  posterior  surface,  which 
accounts  for  the  inverted  image  ; but  during  the  passage  of  the  rays 
of  light  through  an  ordinary  line  of  this  kind,  the  danger  of  chro- 
matic aberration,  or,  in  other  words,  a decomposition  of  each  ray 
into  its  elementary  coloured  parts,  with  likewise  a coloured  margin 
around  the  part,  is  incurred;  this  is  however,  obviated,  in  case  of 
the  crystalline,  lens,  by  its  different  density  at  the  surface  and  in  the 
centre ; on  which  account  it  is  called  achromatic.  It  is  also  observed 
that  rays  of  light  passing  through  the  margin  of  a biconvex  lens  are 
refracted  sooner  than  those  which  are  transmitted  through  the  centre, 
which  would  produce  a confused  image  on  the  retina,  through  what 
has  been  termed  spherical  aberration;  but  this  is  however,  corrected 
. y t e ms,  which  prevents  the  entrance  of  the  marginal  rays  of  light 
into  the  eye.  If  a sharp  instrument  is  introduced  into  the  centre  of 
the  cornea,  and  passed  from  before  backwards  through  the  globe,  the 
o llowing  parts  will  be  pierced  in  succession 1.  Conjunctiva;  2. 
Anterior  rtastic  cornea ; 3.  Cornea  propria ; 4.  Posterior  elastic  cor- 
nea; 5.  Membrane  of  aqueous  humour;  6.  Anterior  chamber;  7. 
Pupil;  8.  Posterior  chamber;  9.  Membrane  of  aqueous  humour,  on 
Anterior  Iajer  of  the  lens  capsule;  11.  Lens 
f p’  1]12,  fP°fenor  ayer  of  Iens  capsule ; 13.  Hyaloid  membrane ; 

mrt  of  i,  7Y60USMy  5 15‘  H^al0id  ^mbrane,  at  the  posterior 
pc  tof  the  globe;  16.  Vascular  layer  of  the  retina;  17.  Nervous; 

18.  Serous  ; 19  Pigmental  layer  of  the  choroid  coat;  20.  Arterial ; 
21  Aenous;  22.  Sclerotic;  23.  Ocular  fascia  ; and  then  the  needle 
will  pass  into  the  fat  at  the  back  of  the  globe 
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subk  ct  f)T’gaJ1,  devoted  ,t0  the  sense  of  hearing,  occupies  in  the  human 

martl  ! t regl°n  °f  the  skull>  between  the  tempon? 
, adulation  in  front,  and  the  mastoid  process  of  the  tern 

fn  the  l0116  imd-  , ItS  gradual  devel°Pment  from  its  simplest  form 
in  the  lower  class  of  animals,  until  it  attains  its  beautifully  finished 

and  elaborate  condition  in  the  higher,  constitutes  a continued  source 
interest  to  the  comparative  anatomist,  as  he  traces  its  first  rudi 

“r0rhe  om’  to  its  — <•« » 

a mldl,le  " W^panum,  containing  tl,e  o“sP 

40 
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circular  canals-the  two  tot,  that  is  to  say,  the  tympanum,  and  lab, 
utrS  buried  in  the  substance  of  the  temporal  bone,  for  the 
Durnoseof ^protecting  them  from  that  injur,  to  winch  the,  would 

otherwise  be  so  liable,  from  their  peculiarly 

p,»»i  or  AtmlCLX,  is  that  portion  of  the  organ  of  bea  mg  Utohe, 
external  to  the  skull ; in  its  online  it  is  rather  oval,  but 
time  subiect  to  very  great  variety  in  size,  position,  and  general  ap- 
^ according  to  the  character  of  the  individual  m whom  | 
be  examined8  Superiorly  and  posteriorly  it  >. ree  but  ante- 

Will  show  that  the  fibrous  tissue  forms  one 

here  and  there  occasional  thickenings,  u ag  to  entiS 

them™ 

rently  fragile  nature  of  the  ^exception  of  the 

The  auricle  is  composed  of  caitila  e,  ^ consists  0f 

lobule,  which  occupies  its  most  mferioi  P »‘  & detached 

fat  and  fine  areolar  tissue,  that  may  be  alw  y 7 Jrficiai  sur. 
from  the  cartilaginous  portion,  by  “Sys  con- 

r"  t“nbi  :iu  whici 

which  ,t  arises  in  common  in ^ JffoLfnZinamOt 

separated  from  it,  by  a gi  oo  , bv  dividing  into  two  pro-1 

nates  in  the  superior  part  of  the  concha,  bydi  ^ the 

cesses,  the  inferior  being  m . ipm  a trianmilar  depression,  known 
superior,  and  inclosing  be  we^|i  c Th  ori°  m 0f  the  antihelix  is  m 
as  the  navicular  or  scaphoid  fossa.  is  however,  always  sepa- 

close  nroximity  with  the  antitragus,  but  is  nowev  , 
rated  fro  ^t  by  a slight  fissure  or  depression. 


THE  EAR. 


627 


Tragus,  semilunar  in  shape,  lying  external  and  anterior  to  the  ex- 
ternal auditory  meatus,  and  having  its  internal  surface,  especially  in 
°ld_age,  covered  with  long  thick  hairs,  and  hence  its  name  ; • when 
depressed  with  the  finger,  it  covers,  like  the  lid  of  a box,  the  auricu- 
lar opening. 

Antitragus. — Smaller  than  the  last,  to  which  it  lies  on  a plane 
posterior  and  inferior,  and  is  separated  from  it  by  a deep  well- 
marked  depression,  called  the  notch  of  the  concha. 

Concha,  occupies  the  inferior  portion  of  the  auricle,  forming  a 
species  of  funnel  for  the  collection  of  sound,  which  is  afterwards 
transmitted  into  the  external  auditory  meatus,  which  is  situated  in 
its  lower  and  most  anterior  part. 

Both  the  exterior  and  interior  muscles  of  the  auricle,  have 
already  been  described  with  those  of  the  head  and  face,  and  to 
avoid  unnecessary  repetition  are  omitted  here.  Judging  however, 
from  their  general  character  and  appearance,  their  power  to  exer- 
cise any  decided  influence  on  the  shape  or  functional  uses  of  the  parts 
to  which  they  are  attached,  may  reasonably  be  doubted. 

External  Auditory  Meatus.— This  tube  is  a little  more  than 
one  mch  in  length,  and  extends  from  the  base  of  the  tragus  exter- 
na  y,  to  the  membrana  tympani  internally  ; its  direction  is  not  per- 
ectly  horizontal,  but  directed  at  first  slightly  upwards  and  forwards, 
and  then  downwards,  forwards,  and  inwards ; while  it  is  also  par- 
tiafiy  constricted  in  its  middle.  Its  external  half,  composed  of  car- 
1 age,  is  constituted  by  the  bending  inwards  of  the  tragus  and 
concha  which  are  united  interiorly ; while  superiorly,  an  interval 
TflT  ■)e^ween#  ^eTn;  which  is  filled  up  by  dense  fibrous  tissue  ; 

? 61  ssme8  (incisurse  Santorini),  may  be  also  observed,  taking  a 
ransv  erse  direction,  but  they  are  variable  in  number,  as  well  as  in 
\ tbeinternal  half  of  the  tube  is  osseous,  but  had  no  existence 
ce  al  life,  as  it  was  at  that  period  a mere  bony  ring,  over  which 
membrana  tympani  was  tensely  stretched,  a groove  being  always 
apparent  in  the  adult  bone,  indicating  the  extent  of  development  of 
ie  osseous  portion,  which,  from  being  always  longer  on  its  inferior 
H'.,penor  wall>  Sives  a marked  obliquity  to  the  membrana  tyin- 
Lr!'°n  m,  *?*“•  The  canal  thus  formed  is  lined  internally  by  an 
olution  of  the  integument,  remarkable  for  its  tenuity  and  vascu- 

inrr  ry’.and  t °rifice  18  Protected  by  numerous  strong  hairs,  sprint 
i g prmcipaHy  from  the  roots  of  the  tragus  and  anti- tragus  ; whife 
only  e ™bcutaneoufl  tlssue>  bl,t  confined  to  the  cartilaginous  portion 
secref  8everal  ceruminous  glands  for  the  production  of  a peculiar 
stance  iT’  CriSt,,ng  °f  fat’  albumen>  colouring  matter,  and  a sub- 

fUv  ou'h  yeaD  g°US  t0  bi'e’  Which  is  alway«  poured  out  very 
y on  the  tegumentary  surface  ; the  use  of  this  secretion,  as  well 

40* 
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a,  that  ot  the  hate,  it  to  entangle  and  arrest  an,  foreign Mf 
mieht  enter  the  canal,  and  thus  act  injuriously  on  the  delicate  organ 
of  hearing  Some  anatomists  have  asserted,  that  muscular  fibres  can 
be  detected  in  the  tnbe,  and  that  the,  have  the  power ^hem 
traction  of  producing  a certain  amount  of  shortemn0 

“ r,!rErfi™Tt~.-in  »>.  «* 

DOTJerly  the  stident  should  have  several  temporal  bones  prepared 

drum,  or  perhaps  more  truly,  to  ^^^^Xnll  and  internal 
extremities,  and  presenting  °^  e^1  wap  constituted  by  the 

wall,  and  a circumference.  The  extei  , ^al,  is 

membrana  tympani,  whic  1 seP,ua  impiauted  by  its  margin  into 
nearly  circular  in  shape,  and  is  } , P -tion  of  the  tympanic 
a fissure  or  groove,  which  marks  ^epo^on^^  ^ ^ 

ring  in  the  foetus,  but  is  suspended  y 1 external  auditory 

an|le  of  about  45°  with  and 

meatus,  thus  causing  one  surface  to  & ^ ^ iQWards.  The 

outwards,  and  the  other  upwa ^ > exteru;d)  or  cuticular,  which 

membrane  consists  of  three  layer  ,jnin„  0f  the  tube  ; an 

is  extremely  fine,  and  continuous  w cavity°0f  the  tympanum; 

internal  mucous,  prolongs  ovei  rJ  troug  the  filaments 

and  a middle  fibrous,  thin,  but  exceeding  ^ ^ to  the  cir- 
which  compose  it  appearing  o gp.  Everard  Home  as 

eumferenee,  and  which  were  8treDgth  and  vase.- 

muscular.  Taken  as  a wli  c>  1 j js  constantly  retained  m 

larity,  but  is  more  or  less  ‘^'^n^“%hich  acting  »P* 

-Si  -* 10  ^ 


periorly,  the  fenestra  ovalis  ; in  tne  nuuu  , . r ^ ^ pyramid, 

the  process  of  bone  and  slightly  postern* 

called  the  lingua,  or  tongue ; and  still 


^auea  iuo  vw.  i- 

the  fenestra  rotunda  , . shape,  conoartrabove,  near  y 

The  fenestra  ovalis  is  semi-elliptical  in  su  * 
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straight  below,  directed  forwards,  and  slightly  downwards,  and  situ- 
ated in  a recess  of  variable  depth,  known  as  the  fossette  ; it  would 
form  a direct  communication  between  the  tympanum  and  vestibule, 
but  for  a membrane  (lesser  membrana  tympani)  which  is  stretched 
across  it  in  its  natural  condition,  and  against  which  the  base  or  foot 
of  the  stapes  rests. 

The  Promontory , which  lies  immediately  below  the  hole  last  de- 
scribed, is  an  elevated  process  of  bone,  corresponding,  or  indeed, 
formed,  by  the  first  turn  of  the  cochlea,  and  is  marked  by  several 
small  furrows  or  grooves  for  the  tympanic  plexus  of  Jacobson,  the 
destination  of  which  has  been  fully  considered  in  the  section  devoted 
to  the  NERVES. 

The  fenestra,  rotunda , which  lies  posterior  and  inferior  to  the  pro- 
montory, is  also  situated  in  a depression  or  fossette,  and  like  the 
fenestra  ovalis,  is  also  closed  by  a thin  membrane  (lesser  membrana 
tympani),  which  separates  the  tympanum  from  the  tympanic  scala 
of  the  cochlea,  or,  to  speak  more  correctly,  the  former  would  open 
into  the  latter,  and  also  into  the  vestibular  cavity,  as  the  foramen 
is  divided  into  two  by  the  spiral  lamina  of  the  cochlea,  which  ex- 
tends downwards  as  far  as  this  point,  but  for  this  membrane. 

The  circumference  of  the  tympanum  may  be  examined  superiorly, 
inferiorly , anteriorly,  and  posteriorly.  Superiorly,  it  presents  a sul- 
cus or  recess,  corresponding  to  a projection  on  the  upper  surface  of 
the  petrous  portion  of  the  temporal  bone,  and  in  it  is  placed  the 
ead  of  the  malleus  ; inferiorly,  it  is  contracted  to  a narrow  groove 
or  furrow,  and  communicates  indirectly  with  the  Glaserian  fissure  ; 
anteriorly,  it  is  perforated  by  two  canals— a superior,  and  inferior,' 
divided  from  each  other  by  a thin  plate  of  bone  (processus  cochleari- 
formis),  the  convex  surface  of  which  is  turned  downwards,  formino- 
the  upper  wall  of  the  osseous  portion  of  the  Eustachian  tube,  and 
the  concave  upwards,  constituting  the  floor  of  a more  constricted 
canal,  which  lodges  the  tensor  tympani  muscle ; posteriorly,  it  is 
marked  by  one  or  two  irregular  foramina,  communicating  with  the 
mastoid  cells,  on  the  internal  side  of  which  is  the  pyramid,  a conical 
projection,  of  variable  size,  in  the  apex  of  which  a hole  appears,  from 
'v  uch  emerges  a small  cord-like  process,  apparently  composed  of 
fibrous  tissue,  but  which  has  hitherto  been  recognized  as  muscular 
under  the  name  of  the  stapedius  muscle. 

. The  tympanum,  with  the  boundaries  just  described,  may  be  con 
aidered  strictly  speaking,  as  merely  the  posterior  dilatation  of  the 
Eustaclnan  tube.  It  is  lined  by  a thin  mucous  membrane,  prolonged 
from  the  tube  into  its  cavity,  which  of  course  connects  it  with  that 
of  the  pharynx,  and  which  is  continued,  not  only  over  its  walls  but  t! 

M“™  «■  which  fom  a complete  cifaiu 
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across  it,  from  without  inwards.  These  ossicula,  consisting  of  the 
malleus,  incus,  os  orbiculare,  and  stapes,  we  will  now  proceed  to 

describe  in  succession.  . . I 

Malleus— The  most  anterior  and  external  of  the  ossicula,  is  as 
its  name  implies,  mallet-shaped,  and  for  description  may  be  divided 
into  a head,  neck,  handle,  short  and  long  process  The  head,  of  an 
ovoid  shape,  lying  on  a plane  above  the  membrana  tympanitis 
almost  completely  buried  in  the  sulcus  or  recess  described  as  exis  - 
ing  in  the  upper  part  of  the  circumference  of  the  tympanic  cavit.i 
being,  however,  slightly  concave  below  and  behind,  to  articulate 
with  the  body  of  the  incus  ; below  the  head  is  the  neck,  which 
constricted  and  slightly  flattened,  from  which  the  handle  springs .at 
an  obtuse  angle,  passing  nearly  vertically  downwards  at  first,  but 
Retards  curving  slightly  outwards,  to  ter—  — | 

point,  which  is  firmly  attached  to  the  centre  of  the  fibrous  layer  of  I 
the  membrana  tympani  ; its  short  process  springs  fromteneck 
and  bending  outwards,  rests  against  the  upper  margin  of  the  tym 
panic  membrane  causing  it  to  project  slightly  externally,  vsdn  e 
the  Ion-  (processus  gracilis  of  Raw)  arises  from  the  same  part  as 
j proceeding  downwards,  terminates  in  a sharp  point 
le  where  it  atfbrds  attachment  to  the  laxstor. 

*t structure  of  which  ha,  been  latter.,-,  and 

K to  an  anvil  or  bicuspd  tooth, 
and  presents  for | present 

same  situation,  a h more  slender  than  the  other,  dips 

mastoid  cells ; while  its  1 a,  internal  to  the  handle  of 

'ZZ  directly  inwards, 
forming  a'small  cnp-like  cavity,  for  articulating  with  the  orb, cults- 

cal,  and  not  larger  than  asm  ^ incus  and  the  stapes, 

interposed  as  a conuec  g ^ ^ llorizolltally  across  the  tyin- 

Stapes.— Stirrup-Shapet . J B bribed,  presents  for 

panic  cavity , and  in  en  ^ ^ and  , baas  or  foot-piece.  The 

ss  *•  Tttsf  rro".h"Xe; 
£ “d  i“te  ta  ",e  or 


THE  EAR. 


631 


foot-piece,  which  is  elliptical  in  figure,  and  rests  in  the  fenestra 
ovalis,  which  it  accurately  fills  up,  and  against  the  membrane  of 
which  it  presses ; the  anterior  crus  is  the  shorter,  thicker,  and 
i stronger,  while  the  posterior  is  more  slender,  more  curved,  and 
longer,  the  opposed  margins  of  each  presenting  a slight  groove  for 
the  reception  of  a thin  membrane  which  is  stretched  between  them. 

The  chain  of  connexion  thus  established  by  the  ossicula  between 
the  membrane  of  the  tympanum  and  that  which  closes  the  fenestra 
i ovalis  is  acted  upon  by  three  muscles,  which  are  called  the  tensor 
and  laxator  tympani,  and  the  stapedius. 

Tensor  Tympani. — A narrow,  elongated,  fasciculus  of  muscular 
fibres,  attached  to  the  walls  of  the  osseous  canal  above  the  Eusta- 
chian tube,  extending  as  far  forwards  as  the  spine  of  the  sphenoid, 
terminates  in  a small  flattened  tendon,  which  is  inflected  outwards, 
nearly  at  a right  angle,  and  is  inserted  into  the  upper  part  of  the 
handle  of  the  malleus,  below  the  processus  gracilis. 

Use. — To  draw  the  handle  of  the  malleus  inwards,  and  thus  make 
tense  the  membrana  tympani. 

Laxator  Tympani.— -Always  indistinct,  so  much  so  that  its  mus- 
cularity has  been  doubted,  arises  from  the  spinous  process  of  the 
sphenoid,  and  winding  upwards  and  outwards  to  the  Glaserian 
fissure,  is  attached  to  the  point  of  the  processus  gracilis. 

Ise.—lo  draw  the  long  process  of  the  malleus  downwards  and 
outwards,  and  thus,  by  antagonizing  the  tensor,  to  relax  the  mem- 
ll  brana  tympani. 

Stapedius. — Small,  and  of  an  oval  shape,  arises  from  within  the 
!i  pyramid,  and  emerging  from  its  apex,  passes  forwards  and  slightly 
f outwards,  to  be  inserted  into  the  neck  of  the  stapes. 

Lse.  To  draw  the  stapes  inwards,  and  press  its  base  against  the 
i membrane  of  the  fenestra  ovalis. 

From  the  firm  connexion  of  these  several  small  bones  to  each 
other,  it  necessarily  follows,  that  motion  produced  in  any  one  of  them 
i will  be  propagated  in  succession  to  the  entire,  and  hence  the  efl'ect 
! Produced  by  the  contraction  of  the  tensor  tympani  may  be  more 
clearly  understood.  In  rendering  the  tympanic  membrane  tense 
the  muscle  draws  the  malleus  inwards,  which  causes  its  head  to 
press  firmly  against  the  body  of  the  incus,  which  in  its  turn  is 
prevented  from  passing  backwards  by  its  short  process,  which  is 
dixed  in  the  recess  of  the  tympanum.  The  motion  is  accordingly 
'propagated  to  its  long  process,  which  again  presses  against  the 
orbicular  bone,  and  this  naturally  impels  the  stapes,  with  whicli 
:it  is  united,  against  the  membrane  of  the  fenestra  ovalis.  Durimr 
these  movements  it  will  be  observed  that  the  processus  gracilis  of 
the  malleus  is  the  crank  or  fulcrum  on  which  the  motion  takes 


632 


the  ear. 


place,  and  the  better  to  adapt  it  to  this  office,  it  is  firmly  attached 
to  the  Glaserian  fissure  by  a strong  ligamentous  connexion,  the 
laxator  tympani  of  some  authors.  This  is  the  explanation  advanced 
by  Huguier,  and  it  appears  to  be  the  true  one,  as  the  one  action 
renders  both  membranes,  that  of  the  tympanum,  and  fenestra  ovalis, 
tense  at  the  same  moment,  and  the  vibrations  which  take  place  in 
the  former,  from  external  causes,  are  thus  rapidly  conveyed  to  the 
latter,  by  the  osseous  chain,  and  lay  it  as  accurately  repeated  for  the 
labyrinth  to  take  cognizance  of  them. 

The  Yidian  nerve,  which  enters  the  tympanum  through  a small 
hole  at  the  base  of  the  pyramid,  crosses  the  cavity  from  within 
downwards  and  outwards,  between  the  long  process  of  the  incus 
and  handle  of  the  malleus,  and  it  may  be  presumed,  that  it  conducts 
the  small  twig  of  the  portio  dura  which  Soemmerring  describes  as 
passing  to  the  stapedius  muscle  for  its  supply. 

The  Labyrinth,  or  Internal  Ear,  consists  of  three  distinct  parts 
—the  vestibule,  cochlea,  and  semicircular  canals.  The  attempt  to 
isolate  these  several  parts  is  a tedious  and  troublesome  operation, 
and  can  only  be  accomplished  by  repeated  practice,  and  the  sacrifice 
of  several  temporal  bones.  The  interior  of  the  vestibule  may  be  ex- 
posed by  removing  its  upper  walls,  opposite  the  fenestra  ovalis ; the 
cochlea  may  be  isolated  by  taking  the  internal  auditory  meatus  as  the 
cruide,  and  cautiously  removing  layer  by  layer  of  the  upper  surface 
' of  the  petrous  portion  of  the  temporal  bone,  in  a direction  downwards,  |- 
forwards,  and  outwards ; while  the  semicircular  canals  can  be  brought* 
into  view  by  removing  carefully,  bit  by  bit,  the  spongy  tissues  in 

which  they  are  imbedded.  , 

Vestibule.— This  cavity,  bounded  externally,  by  the  fenestra  ova- 
lis and  tympanum ; internally,  by  the  macula  cribrosa  of  the  interna 
auditory  meatus ; anteriorly,  by  the  cochlea ; and  posterior ly , y j 
semicircular  canals,  is  in  shape  ovoid,  but  with  a ridge  or  ores 
circling  it  about  its  middle,  and  dividing  it  into  two  compartment, 
the  superior  of  which  has  been  called  the  fovea  senii-e  liptica  and 
the  inferior,  the  fovea  liemispherica.  These  two  chambers  ai  - 
ceedingly  small,  as  the  entire  vestibule,  both  in  its  vertical  and 
tero-posterior  measurements,  is  not  quite  a quarter 
length,  while  transversely  it  is  much  less,  as  it  ^ sensibly  . * 
in  this  direction.  The  foramina  which  open  into  it  hav e been  j 

into  the  large  and  small,  the  former  being  seven  in  number  cons^ 

ing  of  the  five  openings  of  the  semicircular  canals,  ^ ch  are  # 
on  its  posterior  wall,  the  fenestra  ovalis,  which  would ■ *tabl  b ^ 
free  communication  with  the  tympanum  externa  y,  on  ) ■ J 

closed  by  its  own  proper  membrane  and  the  foot  of  the stape^  ^ 
in  front  the  orifice  of  the  scala  vestibuli ; an  eighth  may  be  . 
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served  on  its  external  wall  in  a macerated  bone,  which  is  constituted 
by  the  upper  paid  of  the  fenestra  rotunda.  The  small  apertures  are 
those  of  the  macula  cribrosa  internally,  for  the  passage  of  the  audi- 
toiy  nerve  ; and  the  aqueduct  of  the  vestibule,  which  perforates  it 
posteriorly,  for  the  transmission  of  the  small  blood-vessels. 

_ Semicircular  Canals,  three  in  number,  forming  segments  of 
circles  of  different  lengths,  the  calibre  of  the  tubes  being  not  quite  one- 
sixteenth  of  an  inch  in  diameter,  and  being  slightly  compressed  from 
side  to  side,  have  received  them  names  from  their  positions,  and  are 
accordingly  called  the  superior  and  inferior  vertical,  and  horizontal, 
the  first  of  these,  or  the  superior  vertical,  forms  a segment  amount- 
ing to  about  two-thirds  of  a circle,  with  its  convexity  directed  up- 
wards, its  position  being  marked  out  by  a prominence  always  to  be 
observed  on  the  upper  surface  of  the  petrous  portion  of  the  temporal 
bone ; its  external  extremity,  which  is  dilated  into  an  ampulla,  opens 
on  the  upper  and  outer  part  of  the  vestibule;  while  its  internal, 
which  unites  with  the  corresponding  one  of  the  inferior  vertical, 
may  be  seen  on  its  upper  and  inner  wall,  but  without  any  enlarge- 
ment. The  inferior  vertical,  which  describes  nearly  a complete  circle, 
commences  on  the  inner  side  of  the  vestibule,  in  connexion  with  the 
last  at  first  arches  backwards  and  slightly  downwards,  and  then, 
bending  forwards  and  upwards,  becomes  dilated  into  an  ampulla, 
and  opens  on  the  back  part  of  the  vestibular  cavity  at  a very  short 
distance  from  where  it  had  first  commenced ; while  the  middle  or  hori- 
zontal, arises  on  the  mner  wall  of  the  vestibule,  close  to  the  common 
aperture  of  the  two  vertical,  and  proceeding  outwards,  and  forming 
only  a small  segment  of  a circle,  opens  on  its  outer  wall  by  a dilated 
extremity,  between  that  of  the  superior  vertical,  and  fenestra  ovalis. 
A very  fair  idea  of  the  position  and  arrangement  of  those  curved 
tubes  may  be  obtained  by  examining  the  auditory  apparatus  in  the 
arger  class  of  birds,  as  from  the  soft  spongy  character  of  the  osseous 
culty’  the  dlSSectl0n  ma,y  be  macle  with  comparatively  little  diffi- 

Cochlea,  lies  anterior  to  the  vestibule,  and  commences  at  the  in- 
ternal auditory  meatus,  and  takes  a direction  forwards  and  outwards 
superior  and  internal  to  the  carotid  canal ; a slight  ridge  on  the  up- 
per and  anterior  part  of  the  petrous  portion  of  the  temporal  bone 
behind  the  depression  of  the  Casserian  ganglion,  always  indicating 
the  position  which  it  occupies.  It  has  been  compared  in  shape  to  t 
common  snail-shell,  and  consists  of  a central  axis,  called  the  modio- 

thin  C°lumella’.and  a hollow  caQal  or  tube,  divided  into  two  by  a 
thin  lamina,  partly  osseous  and  partly  membranous,  winding  aronnH 
it  for  two  turns  and  a-half,  but  in  such  a manner  t ? 

coil  overlaps  that  which  is  immediately  abov^ 
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which  has  necessarily  a tendency  to  render  the  cochlea  of  a conical 
figure.  In  order  that  a more  intelligible  view  may  be  obtained  of 
this  complicated  structure,  we  will  describe  each  of  its  component 

parts  individually.  ...  ..  K ' 

Modiolus  or  Axis,  is  of  an  irregular’  conical  figure,  with  its  base 

turned  internally,  and  appearing  in  the  bottom  of  the  inter^au^ 
tory  meatus,  and  its  apex  directed  outwards,  and  slightly  downward: 
and  forwards,  terminating  in  a dilated  process  scyphus),  which  m- 
feriorly  resembles  a cup,  but  is  deficient  superiorly,  where  it  presents 
a smooth  margin  for  its  entire  extent.  The  base  exhibits  numerous 
foramina  for  the  entrance  of  the  branches  of  the  auditorynerve, 
which,  piercing  the  bone,  run  in  numerous  canals  through  its  stru 
ture  throwing  off  several  fine  filaments  to  the  external  surface  for 
the  supply  of  the  scalae,  while  its  continued  trunk,  reduced  to  a mere 
thread,  emerges  from  the  bony  tubules  in  which  it  was  contained, 
through  the  centre  of  the  funnel-shaped  depression  at  its  apex.  1 
surface  of  the  mediolus  is  also  deeply  grooved  in  a spiral  man  , 
where  it  corresponds  to  the  attachment  of  the  spiral  lamina. 

Tube  of  the  Cochlea,  or  Lamina  Gyrorum.- About  one  inch  and 
a quarter  in  length,  if  measured  on  its  external  or  convex  wall,jm 
much  shorter  on  its  internal  or  concave;  neither  is  it  of  the  sane 
calibre  throughout,  for  while  at  its  internal  part  it  ^ about  one^nrti 
of  an  inch  in  diameter,  at  its  external  it  is  scarcely  one-sixteenth. 
Its  first  coil  encircles  the  expanded  base  of  the  modiolus 
and  becoming  fused  with  that  immediately  above  it,  and  thus>^ 
tinues  to  ascend,  forming  two  turns  and  a-half,  but  gradually  de 

creasing  in  size  till  it  reaches  its  apex. 

Lamina  Spiralis,  traversing  the  tube  of  the  cochlea, 
tremity  to  the  other,  and  dividing  it  into  two  secondary  tube&’  * 
thin  plate  partly  osseous  and  partly  cartilaginous  ; it  commences 
at^lie  feuestra  rotunda,  and  winds  around  the  modio  us,  following 
2 coil,  of  the  spiral  tube  itself  ^ J^SSS 
the  funnel  shaped  apex  of  the  modiolus  it  ceases  to  be  attach^ 
it  for  a short  distance,  but  ultimately  becomes  connected  to  it  a* 
near  its  termination.  Hence  the  lamina  spiralis  divides  the 
lear  tube  into  two  distinct  canals,  a superior  and  external,  th 
,«tiWi,  which  communicates  directly  with  the  ^uie.^d  j 
inferior  and  internal,  the  scala  tympam,  which  would  op 
the  tympanum  through  the  fenestra  rorunda,  but  for  Jhe  mem  ^ 
which  in  the  natural  condition  of  the  parts  completely ' 
r Near  the  apex  of  the  cochlea,  the  two  suite  “mmumcat* 
through  an  opening  which  we  have  h®  n“di0lus, 

ing  where  the  spiral  lamina  ceases  o >e  a ac  ^ of 

this  aperture  having  been  described  by  Breschet,  undei  the 
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the  helicotrema.  It  will  be  now  necessary  to  take  a brief  view  of 
the  structure  of  the  lamina  spiralis,  and  in  order  to  understand  it 
properly,  we  must  suppose  it  to  be  completely  folded  out,  in  which 
state  it  would  be  of  an  oblong  figure,  divided  by  a line  drawn  dia- 
gonally from  the  opposite  angles,  into  two  triangles — the  internal, 
with  its  base  turned  inwards,  consisting  of  a thick  plate  of  bone, 
perforated  by  several  canals  for  the  cochlear  nerves,  and  terminating 
by  its  apex  in  a curved  process  (hamulus) ; and  the  external,  which 
is  membranous,  with  its  base  turned  outwards,  and  its  apex  inwards, 
corresponding  to  the  base  of  the  internal  triangle.  It  will  there- 
fore, naturally  follow,  when  this  plate,  composed  of  those  different 
tissues,  is  coiled  edgeways  around  the  modiolus,  that  the  osseous 
structure  must  prevail  in  the  first  turn,  must  diminish  in  the  second, 
and  cease  altogether  in  the  commencement  of  the  third ; but  the  rule 
must  be  reversed  in  the  membraneous  portion,  as  it  forms  but  a very 
small  portion  indeed  of  the  first  coil,  an  increasing  proportion  of  the 
second,  and  the  entire  of  the  third  or  last  half  turn. 

In  addition  to  the  openings  of  the  two  seal®,  it  will  be  necessary 
to  mention  another,  called  the  aqueduct  of  the  cochlea,  which  also 
communicates  with  the  vestibule.  This  canal,  one  extremity  of 
which  opens  into  the  tympanic  scala,  and  the  other  on  the  inner 
surface  of  the  petrous  portion  of  the  temporal  bone,  near  the  jugu- 
lar fossa,  can  only  be  considered,  like  that  of  the  vestibule,  as  a 
channel  for  the  removal  of  the  venous  blood  from  the  interior  of  the 
cavity. 

Having  now  concluded  the  description  of  the  osseous,  our  atten- 
tion must  now  be  directed  to  what  has  been  termed  the  membranous 
labyrinth,  and  before  doing  so,  it  may  be  necessary  to  observe,  that 
the  latter  is  by  no  means  as  extensive  as  the  former,  from  being  de- 
ficient altogether  in  the  cochlea.  The  membranous  labyrinth,  con- 
sists, in  fact,  of  three  semicircular  canals,  moulded  as  it  were,  within, 
and  exactly  resembling  the  osseous ; but  as  the  former  are  much 
smaller  than  the  latter,  an  interval  exists  between  them  which  is 
filled  up  by  a transparent  fluid — the  liquor  Cotunnii,  or  perilymph 
of  Bresehet ; they  have  likewise  the  dilatation  or  ampulla  at  one  of 
their  extremities,  and  the  two  vertical  open  by  a common  orifice,  thus 
forming  for  the  three  five  apertures  altogether. 

The  Membranous  Vestibule  differs  from  the  osseous  in  consisting 
not  of  a single,  but  of  a double  cavity,  of  which  one,  termed  the  sac- 
cnle,  situated  superiorly,  is  apparently  constituted  by  the  five  orifices 
. the  membranous  semicircular  canals,  which  expand  as  they  open 
into  it;  and  the  other,  the  utricle,  which  lies  in  the  lower  part  of 
the  fovea  semi-elliptica,  and  which  is  much  larger  than  the  saccule 
it  has  not  been  exactly  determined  whether  these  cavities  com- 
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municate,  but  the  general  idea  is,  that  they  do  not.  Like  the > metn- 
branous  semicircular  canals,  they  are  likewise  surrounded  by  the 
perilymph  of  Breschet,  and  they  are  all  preserved  m a distended 
state  by  a similar  fluid,  called  the  endolymph  of  Scarpa.  It  shoul 
be  recollected  that,  although  the  cochlea  is  devoid  of  apparatus 
similar  to  those  just  described,  still  it,  as  well  as  the  vestibule  and  I 
semicircular  canals,  is  lined  by  a fine  fibrous  membrane  analogous  I 
to  serous,  which  adheres  closely  to  their  bony  walls,  constituting  in 

fact,  a periosteum  for  the  entire  cavity.  , 

Within  the  membranous  utricle  and  saccule,  there  exis  s 
ceous  powder,  deposited  in  two  white  shining  masses  analogous  to  I 
the  calcareous  deposits  found  in  the  ears  of  fishes,  and  °m  J 
name  of  otolithes,  but  which,  in  the  human  subject,  from  their  bar 
bility  to  fall  into  powder,  have  been  called  otoconia.  They  are  sup- 
posed to  be  of  use,  in  increasing  and  condensing  the  peicep 

sound  within  the  labyrinth.  , 

In  the  description  of  the  tympanum,  we  have  already  remarked, 

that  the  vibration  produced  by  sound  on  its  membrane  ls  Prol  I 
gated  by  the  chain  of  bones  directly  to  the  membrane  of  the  fenestm  1 1 
ovalis,  and  so  to  the  fluid  which  fills  the  vestibular  cavity  ; but  m 
addition  to  this,  it  also  reaches  that  cavity  through  the  fenestra 
S and  » through  the  ecahe,  but  in  a k. 

The  bones  of  the  head  also  form  a conducting  medium,  but  it 
would  appear  that  sonorous  undulations  thus  conveyed  t l? 
through  the  cochlea,  and  of  course  their  perception  is  not  so  dis- 1 

“ST-  tiS;“od  front  the --jU 
carotids,  the  basilar  and  cerebellar  ; its  nerves  are  borrowed  fro.^ 
the  sympathetic,  seventh,  and  eighth  ; these  will  be  found  f J I 
scribed  in  the  sections  devoted  to  each  system.  . , , 

The  organ  of  hearing  is  found  to  exist  in  the  grea  llial01 1 ^ ^3 

animal  series,  but  its  development  is  by  no  means  equally  well  m. 
in  all  In  the  gasteropoda  and  Crustacea,  it  consists  of  a amp  ^ 

of  communication  externally,  and  t e v\  amphibia,  the 

tus  is  contained  in  a cavity  of  the  crania [ZfrvmthTJZnt  bones, 
organ  of  hearing  has  become  circumscribed  from  the  aUjac 
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and  is  constituted  by  a vestibule,  three  semicircular  canals,  and  occa- 
sionally a tympanum  closed  by  a membrane,  from  which  an  osseous 
pillar  (columella),  or  two  or  three  small  bones,  analogous  to  the 
human  ossicula,  stretch  to  the  wall  of  the  vestibule.  In  the  reptiles, 
a rudiment  of  the  cochlea  appears,  with  a Eustachian  tube,  but  crys- 
talline deposit  takes  the  place  of  the  otolithes.  / In  birds,  the  audi- 
tory apparatus  is  very  complete ; it  consists  of  all  the  parts  which 
are  found  in  the  higher  order  of  the  reptiles,  with  some  few  addi- 
tions ; while  in  the  whole  class  of  mammalia  the  organ  is  closely 
analogous  to  that  of  man.  (For  a more  detailed  account  of  the  gra- 
dual development  of  the  ear,  the  student  may  consult  Todd  and  Bow- 
man’s Physiology,  and  Boget’s  Bridgewater  Treatise .) 


SECTION  VI. 

ARTERIES  AND  VEINS. 

The  vessels  of  the  body  are  divided  into  the  arteries,  veins,  and 
lymphatics;  the  first,  or  the  arteries,  being  elastic,  yielding,  mem- 
branous tubes,  that  commence  by  the  great  systemic  vessel — the 
aorta,  which,  breaking  up  into  branches,  ultimately  terminates  in 
the  capillaries  that  constitute  the  connecting  link  between  those  ves- 
sels and  the  veins.  The  arteries  are  usually  found  empty  after 
death,  but  present  sufficient  resistance,  even  in  that  condition,  to 
maintain  their  cylindrical  form.  Commencing  by  trunks,  they  di- 
vide dichotomously  as  a general  rule,  and  the  combined  area  of  the 
branches  (with  the  one  exception  only,  that  of  the  basilar)  exceeds 
that  of  the  trunks  from  which  they  emanate,  and  the  arterial  system 
would,  therefore,  represent  a cone,  with  its  apex  situated  at  the  root 
of  the  aorta,  and  its  base  at  the  capillaries.  The  arteries,  generally 
speaking,  are  described  as  having  three  coats — an  external  or  areolo- 
fibrous,  a middle  or  elastic,  and  an  internal  or  serous ; but  these  are 
further  subdivided  into  additional  layers,  of  which  six  have  been 
enumerated,  and  which  we  will  now  proceed  to  describe  in  suc- 
cession : — 

Areolo-fibrous  Coat,  consists  of  an  investing  tubule  of  condensed 
or  membraniform  areolar  tissue,  moulded  by  its  deep  surface,  which 
is  remarkably  dense,  on  the  middle  coat,  while  externally  it  is  more 
lax,  and  connects  the  vessel  to  the  surrounding  parts.  The  fibres 
which  constitute  it  are  either  spiral,  longitudinal,  or  interlacing 
in  their  direction ; and  although  composed  merely  of  the  elements  of 
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ordinary  areolar  tissue,  still  the  elastic  fibres  almost  invariably  pre- 
dominate— in  fact,  become  continuous  with  the  middle  coat.  This 
tunic  is  the  most  resisting  constituent  of  an  artery ; and  it  is  observed 
that,  after  the  internal  and  middle  have  given  way,  as  in  aneurism, 
that  it  supports  the  impulse  of  the  circulation  for  a long  period,  and 
likewise,  after  the  application  of  a ligature,  that  while  the  internal 
and  middle  coats  are  divided,  the  external  remains  entire ; this  tunic 
is  thin  in  the  aorta,  as  well  as  in  the  arteries  of  the  brain.  . _ 1 

The  Middle  Coat,  may  be  divided  into  a circular  and  longitudinal 
set  of  fibres,  with  a muscular  stratum.  The  circular  fibres  are  com- 
posed of  yellow  elastic  tissue,  constituting  nine-tenths  of  the  whole 
thickness  of  the  arterial  coats ; they  are  penniform  in  their  character, 
and  intermixed  with  nonstriped  muscular  fibres,  while  internally 
they  observe  a similar  arrangement ; but  the  fibres  pursue  a longitu- 
dinal direction,  and  are  extremely  coarse.  The  muscular  fibres, 
which  do  not  form  any  distinct  stratum,  but  are  interwoven  with  the 
penniform  elastic  filaments,  present  large  oval  nuclei  at  intervals,  and 
are  principally  found  in  the  middle-sized,  and  smaller  vessels. 

The  Internal  Coat,  consists  of  an  internal  tesselated  layer,  the 
scales  being  elongated  or  oval,  and  provided  with  very  large  nuclei, 
which  disappear  with  great  rapidity  after  the  death  of  the  amnia  , 
and  a recent  specimen  should  therefore  be  selected  for  their  demon- 
stration ; this  layer  is  supported  by  a stratum  of  flat,  glistening,  e as- 
tic  bands,  exhibiting  numerous  depressions  in  their  intervals,  and|; 
lias  been  described  by  Henle  as  the  fenestrated  layer.  ence, 
six  coats  of  an  artery  may  be -thus  enumerated  from  without  in- 
wards—1.  Areolo-fibrous ; 2.  Circular-muscular ; 3.  Elastic;  4.  Longi- 
tudinal-muscular ; 5.  Fenestrated ; and  6.  Serous. 

The  capillaries,  the  connecting  channels  between  the  arteries  am 
veins,  permeate  the  tissues  of  organs,  performing  the  fuuctl0»  °* 
nutrition,  and  initiating  those  changes  concerned  m the  product^ 
of  animal  heat ; their  average  diameter  is  about  ^th  of  an  i » 
and  they  ramify  rather  in  the  proximate  than  the  ultimate  s„i  uc 
of  organs.  Those  vessels  can  easily  be  examined  in  the  substance  J 
the  pia  mater,  where  their  coat  appears  of  an  homogeneous  na  urj 
but  interrupted  at  intervals  by  nuclei ; in  the  larger  branches, 
markings  are  seen,  indicating  the  presence  of 
resemble  in  character  the  nonstriped  muscular,  but  differ 
from  them,  in  not  containing  nuclei ; and  when  the 
blood  through  these  vessels  is  examined  m the  web  of Ahe  fntf , f 
the  current  is  observed  to  be  continuous  and  unmteiruptcd  y 

ordinary  arterial  rhythm.  and 

The  veins  commence  by  radicles  in  the  substance  o p ^ 
organs,  and  gradually  coalescing,  form  trunks  by  which 
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blood  is  poured  into  the  heart ; their  coats  are  much  thinner  than 
those  of  the  arteries,  and  when  empty  they  collapse,  although  after 
death  their  cavities  are  usually  found  distended  with  blood.  The 
elements  of  the  venous  tunics  are  similar  to  the  arterial,  but  not  de- 
veloped to  a like  degree ; thus  externally,  a thin  areolo-fibrous  tunic 
corresponds  to  the  same  coat  of  the  arteries,  internal  to  which  is  a 
fibrous  layer,  consisting  of  an  external  circular  set  of  fibres,  ex- 
tremely weak,  supported  on  a longitudinal  fibrous  tunic,  and  be- 
tween these,  unstriped  muscular  filaments  are  situated ; while  again, 
more  internally,  there  is  a fenestrated  layer  supporting  the  epithe- 
lium on  its  deep  surface.  The  veins  are  provided  with  valves,  more 
numerous  in  the  deep  set,  but  totally  deficient  in  those  of  the  neck, 
sinuses,  abdominal  veins,  vena  azygos,  and  iliacs,  as  well  as  in  the 
cavse;  but  the  external  jugular  forms  an  exception  to  the  absence  of 
valves  in  the  cervical  veins,  as  it  possesses  two,  but  both  very  faintly 
marked.  In  the  larger  vessels,  three  valves  are  opposed  to  each  other, 
while  in  the  smaller,  there  are  two  only ; and  again  in  the  smallest 
they  are  absent  altogether.  A venous  valve  is  formed  by  a replica- 
tion of  the  serous  lining,  containing  between  its  layers  a process  of 
the  fibrous  venous  wall,  each  valve  presenting  a convex  edge,  which 
is  attached  to  the  inner  surface  of  the  vein,  and  a concave  margin, 
free,  looking  towards  the  heart,  while  the  vessel  immediately  above 
it  exhibits  a slight  dilatation.  These  valves  prevent  the  occurrence 
of  regurgitation  during  muscular  pressure  on  the  vessels,  as  the 
blood  is  gradually  urged  towards  the  heart. 

AORTA. 

The  great  origin  of  the  entire  arterial  system,  commences  in  the 
cavity  of  the  thorax  from  the  superior,  anterior,  and  right  side  of 
the  left  ventricle,  by  a large  tnmk  called  the  aorta,  which  at  first 
ascends  upwards,  on  the  right  side  of  the  sternum  for  some  distance, 
then  bends  backwards  and  towards  the  left  side,  till  it  reaches  the 
spine,  and  again  descending  along  the  left  side  of  the  spine,  through 
the  posterior  mediastinum,  enters  the  abdomen  between  the  crura 
of  the  diaphragm,  to  terminate  ultimately  about  the  fourth  lumbar 
vertebra,  by  dividing  into  the  common  iliacs.  In  order  to  facilitate 
its  description,  and  to  render  its  complicated  relations  more  intelli- 
gible, it  has  been  generally  divided  into  three  parts,  viz.— the  arch, 
the  thoracic,  and  abdominal  portions.  But  before  entering  into  a 
detailed  examination  of  these  several  divisions,  it  will  be  necessary 
to  state  briefly  its  mode  of  attachment  to  the  heart,  and  its  peculiar 
relations  at  its  point  of  connexion  to  this  organ,  with  the  peculiar 
mechanism  which  nature  has  employed  (valves)  to  obviate  that  re- 
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gurgitation  which  must  have  naturally  resulted  from  the  elasticity 
of  this  capacious  tube,  had  no  means  been  providentially  employed 
in  order  to  prevent  it. 

In  the  description  of  the  left  ventricle  of  the  heart,  it  has  been 
shown  that  at  the  right  extremity  of  its  base  a fibrous  annulus  is 
situated  and  connected  to  its  muscular  structure,  to  which  the  name 
aortic  zone  has  been  applied.  This  zone  presents  to  the  touch  a 
sensation  of  a dense,  resisting  ring,  and  to  this  the  vessel  under  con- 
sideration is  attached  in  the  following  manner  : — From  the  distal  . 
edge  of  the  zone  three  triangular  processes  are  given  off,  their  haseB  • 
broad  and  continuous  with  each  other  at  the  zone,  but  as  they 
ascend  towards  the  artery  they  leave  between  their  apices  certain  t 
spaces  of  a conical  form,  into  which  are  fitted  three  festooned  pro- 
cesses or  prolongations  from  the  middle  coat  of  the  vessel,  forming, 
in  fact,  a mutual  indigitation  with  each  other,  over  which  is  pro- 
longed, the  serous  membrane  of  the  pericardium  externally,  and  I 
the  endocardium  or  ventricular  lining  internally.  The  edges  of 
the  roots  present  crescentic  margins  internally,  the  concavities  of  fj 
which  look  towards  the  vessel,  and  to  their  sharp  edges  are  at- 
tached the  convex  margins  of  the  three  semilunar  valves  which 
circumscribe  a similar  number  of  interspaces  or  pouches,  origi- 
nally described  by  Morgagni,  afterwards  by  Valsalva,  and  now 
generally  known  as  the  aortic  sinuses.  Those  valves  are  precisely 
the  same  in  structure  as  the  tricuspid  or  mitral  already  described, 
consisting  of  a thin  process  of  fibrous  tissue  prolonged  from  the 
roots  to  which  they  are  connected,  and  covered  on  both  surfaces 
by  a layer  of  serous  membrane  from  the  lining  of  the  arterj  , 
their  figure  is  such  as  their  name  would  imply,  but  remarkable 
from  the  fact  of  presenting  in  their  free  margin,  about  the  middle, 
a small  but  firm  tubercle,  of  variable  size,  and  always  constantly 
present,  called  the  corpus  Arantii.  The  fibrous  structure  consti- 
tuting these  curtains,  although  exceeding  thin,  still  presents 
arrangement  of  its  fibres  easily  demonstrable,  the  most  extern 
forming  continuous  curves  parallel  to  their  attached  margins,  w » 
the  internal,  on  the  contrary,  which  are  much  thicker  and  strong* s, 
form  a double  crescent,  of  which  the  cornu  of  the  valve  constitute 
one  extremity,  and  the  tubercle  or  corpus  Arantii  the  other.  i ■> 
in  the  passage  of  the  blood  from  the  ventricle  into  the  aorta,  , 
valves  are  necessarily  thrown  up  against  its  walls,  and  Imre 
corpora  Arantii  accomplish  a very  important  ofiice,  m \ ^ 

such  an  amount  of  separation  between  them,  as  to  permit  t « 
to  insinuate  itself  between  the  curtain  and  wall,  and  L ^ 
tending  the  aortic  sinuses,  to  act  mechanically  ' eof 

forcing  them  downwards,  and  thus  opposing  the  retiogade  course 
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the  compressed  stream  ; tlie  Arantian  bodies  have  been  likewise 
said  to  strengthen  the  valves,  and  to  occlude  more  accurately  any 
minute  aperture  that  might  possibly  exist  between  their  approxi- 
mated margins. 

If  we  now  direct  our  attention  to  the  boundaries  of  the  com- 
mencement of  this  vessel,  or  the  aortic  zone,  we  will  find  them  to 
be  the  following  : — Anteriorly,  the  prolongation  upwards  of  the 
base  of  the  right  ventricle  or  infundibulum,  coronary  arteries,  and 
superficial  cardiac  plexus ; posteriorly  it  rests  upon,  and  is  accu- 
rately adapted  to  the  anterior  median  furrow  between  the  two 
auricles ; on  the  right  side,  it  corresponds  to  a groove  between  the 
infundibulum  and  auriculo-ventricular  orifice,  and  on  the  left  to 
the  wall  of  the  corresponding  auricle.  It  is  from  this  strong  dense 
and  unyielding  zone,  that  the  arterial  system  may  be  said  to  com- 
mence, sending  from  this  point  its  varied  and  intricate  network 
through  the  entire  body,  until  the  remotest  part  has  received  its 
proper  proportion  of  a fluid  so  essential  to  its  nutrition. 

Arch  of  Aorta,  commences  at  a point  corresponding  to  the  junction 
of  the  cartilage  of  the  fourth  rib  with  the  sternum,  on  the  left  side, 
from  which  it  passes  upwards,  forwards,  and  to  the  right  as  far  as 
the  second  costal  cartilage  {ascending  portion) ; from  this  point  it 
turns  backwards  and  slightly  upwards,  crossing  the  upper  part  of 
the  thorax,  in  an  oblique  direction,  to  the  left  side  of  the  second  dor- 
sal vertebra  {transverse  portion),  and  then  descending  vertically, 
terminates  at  the  inferior  margin  of  the  third,  {dorsal  vertebra ), 
by  becoming  continuous  with  the  thoracic  aorta. 

Relations  of  Ascending  Portion.— Anteriorly,  sternum,  pericardium, 
wi  its  serous  lining,  infundibulum,  coronary  and  pulmonary  arte- 
ries, and  superficial  cardiac  plexus  ; posteriorly,  left  auricle,  right 
pulmonary  veins,  and  artery,  and  posterior  cardiac  plexus  ; to  the 
ng  it  side,  the  right  auricle  and  vena  cava  descendens  ; and  to  the 
6 / ? / leaPPeiK^x  left  auricle,  and  bifurcation  of  pulmonary  artery. 

Pel  at  ions  of  Transverse  Potion.— Anteriorly,  sternum,  origin  of 
sterno-thyroid,  remains  of  thymus  gland,  left  vena  innominata,  which 
is  a so  superior  to  it,  left  phrenic,  pneumogastric,  and  superficial  car- 
3rVeS  L P°steri°r1y,  trachea,  a little  above  its  bifurcation, 
-Pbagus  thoracic  duct,  left  recurrent  laryngeal,  and  sympathetic 
m2r?bra  .f  UT’  and  longi  colli ; superiorly,  arteria  inno- 
* , 1ft  carotld> and  subclavian  ; and  interiorly,  recurrent  laryn- 
l,fT’  UC  US/irteri,0SUS>  vight  Pulmonary  artery,  left  bronchial  tube 
slilT  % glaud8’  and  cardiac  Plexus>  which  is  likewise 

withi^tKrch^  t0  ^ J aU  th°Se  8eVeraI  Part8  may  be  be  8411(1  to  He 

Relations  of  Descending  Portion.- Anteriorly,  constituents  of  the 
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root  of  left  lung  ; posteriorly,  vertebral  column,  and  ori^n  °f  ^ 
longus  colli,  with  sympathetic  nerve  ; to  its  right  side,  ces  phagus 

and  thoracic  duct ; and  to  its  left,  the  pleura.  • , 

Remarks.- In  looking  to  the  arch  itself,  there  are  certain  points 
given  which  appear  in  some  measure  to  define  the  several  portions 
that  we  have  just  described  ; thus  between  the  ascending  and  t™ 
verse  portions,  the  origin  of  the  artena  mnommata  been  s g 
gested  as  the  termination  of  the  one,  and  the  commencement  of  tU 
other  The  line  of  demarcation  between  the  transverse  and  descend 
ing  portions  is  however,  indicated  more  fully  ; as,  for  instance,  by 
the  ducL  arteriosus,  ,,ud  passage  of  the  left  brouchu,  Wow  .rg. 
of  left  subclavian  above,  and  ascent  of  left .recurrent behmd, «h| 
the  point  of  distinction  between  the  descending  portion,  and Ahojsng 
aorta  is  mapped  out  by  the  origin  of  the  first  mtercosM  fiom  the 
latter  ; but  in  stating  these  limits  we  are  fu  y av  ai 

n°Thetort^rirscCommencement  possesses  some  Pec^^^jj 
we  will  now  proceed  to  enumerate  :_1.  It  * remarkable  fc ar  th. 
aortic  annulus  from  which  it  springs,  forming  a rmg  muchjo 
constricted  than  the  calibre  of  the  vessel  1 Self>  “Jee  iots  f£) 
figure  more  or  less  triangular,  depending  .structures  which 

by  the'e^stence  onhoseTmpullar  dilatations  known^ * 
of  Valsalva.  4.  According  to  Malgaigne,  it  has  an  additional  ^ 
between  its  middle  and  internal,  called  the  S^e^  ci  s‘  at  the 

InteiiiTSsts  between  the  sternum  and  the  ming 
doubt  depending  in  a great  measui  1 fnndually  makes 

gland  ; but  as  puberty  approaches,  until 

its  appearance,  and  increases  in  size  sternum,  which 

at  length  it  becomes  so  far  expanded  as  o n. ' , d excavation 

is  frequently  absorbed  by  its  pressure,  a polished  audd^P  ^ 
corresponding  to  its  progressive  eflects  being  : always 

In  advanced  life  likewise,  the  period,  a 

nearer  the  fourchette  of  the  sternum,  thaff  *#  Jdso,  it  is 

position  resulting  from  this  expansion;  and ir . and  here 
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Anomalies.  This  is  a copious  subject  with  respect  to  this  vessel, 
the  most  remarkable  being  that  of  the  transposition  of  the  entire 
arch,  where  it  embraces  the  root  of  the  right,  and  not  of  the  left  lung. 
Examples  of  this  anomaly  are  however,  very  rare,  and  are  usually 
accompanied  by  a transposition,  not  only  of  the  veins,  but  likewise 
of  all  the  other  viscei’a  of  the  body.  Again,  after  its  origin,  the  aorta 
may  proceed  for  a short  distance,  and  then  divide  into  an  ascending 
and  descending  trunk— the  former  for  the  supply  of  the  head  and 
upper  extremity,  ahd  the  latter  for  that  of  the  lower,  as  in  the  horse. 
The  aorta  may  also  bifurcate,  at  the  junction  of  its  ascending  and 
transverse  portions,  and  having  encircled  the  oesophagus  and  trachea, 
as  in  reptiles,  may  again  unite  at  the  spine;  or  it  may  also  arise  in 
common  with  the  pulmonary  artery,  and  thus  prove  a cause  of  cya- 
nosis. 

With  respect  to  the  branches  which  arise  from  the  arch,  they  may 
be  either  anomalies  from  deficiency,  anomalies  from  redundancy,  or 
anomalies  from  transposition  of  its  branches.  In  the  first  instance, 
there  may  be  only  two  branches ; and  in  that  case  the  left  carotid  al- 
most invariably  arises  from  the  innominata,  or  the  left  subclavian  and 
caiotid  may  form  a common  trunk ; in  the  second,  there  may  be  four 
ranches,  the  left  vertebral  being  usually  the  supernumerary.  A very 
curious  example  of  this  anomaly  has  been  recorded,  where  there  was 
no  common  carotid,  but  the  internal  and  external  carotid  arteries 
rl rose  separately  from  the  arch  (see  Dr.  Power’s  work  on  Arteries , 
pp.  34,  35).  In  some  cases  there  may  be  five  branches,  the  additional 
eing  the  left  vertebral,  with  the  internal  mammary  or  superior  in- 
tercostal, or  inferior  thyroid  or  deep  cervical ; but  we  have  never  ob- 
served an  instance  where  more  than  five  sprang  independently  from 
tieaich,  although  we  are  aware  such  has  been  described.  In  the 
anomaly  by  transposition,  we  usually  find  both  carotids  arising  by  a 
common  trunk,  on  either  side  of  which  is  a subclavian,  or  both  sub- 
c avians  may  spring  from  the  left  extremity  of  the  arch,  the  carotids 
still  arising  from  a common  trunk. 

Again,  from  what  we  have  observed  in  the  course  of  our  dissec- 
•ons,  we  are  strongly  disposed  to  believe  that  the  middle  thyroid 
» ery,  described  by  Neubauer,  is  more  frequently  found  to  exist 
>an  is  generally  supposed,  and  that  its  very  minute  size,  as  it  springs 
r°m  the  transverse  portion  of  the  arch,  causes  it  to  be  often  over- 


I COLLATERAL  BRANCHES  OF  THE  ARCH  OF  TnE  AORTA 

K The  right  coronai’y;  2-  Left  coronary;  3.  Arteria  in- 

[ Ju“ata !  I * *  4-  Left  carotid ; and  5.  Left  subclavian. 

• Wight  Coronary,  arises  from  the  anterior  and  right  side  of  the 
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arcli  of  the  aorta,  between  the  infundibulum  and  right  auricle.  It 
passes  backwards  and  downwards,  through  the  right  auriculo-ventn- 
S furrow,  till  it  reaches  the  upper  part  of  the  posterior  ventricular 
groove,  along  which  it  runs  to  the  apex  of  the  heart,  where  lt  a“^ 
tomoses  with  the  left  coronary,  with  which  however  it  had  pre- 
viously communicated,  by  a cross  branch,  at  the  point  where 

enters  the  ventricular  furrow.  . , , , . , f th 

2.  Left  Coronary,  arises  from  the  anterior  and  left  side  ot  the 

aorta  above  the  margin  of  the  sigmoid  valve,  and  passing  c 
wards  and  towards  the  left  side,  between  the  “fch  ft 

auricle,  enters  the  anterior  ventricular 

runs  to  the  apex  of  the  heart,  to  anastomose  with  the  light , as 
^ZtZculnr  groove  it  throws  off  a 

around  the  base  of  the  left  ventricle,  through  the  left  aunculo- 
tricular  groove,  also  to  anastomose  with _ the i nghj  the 

Remarks. — From  this  arrangement,  it  will  be  ohs 
heart  is  surrounded  by  two  arterial  zones,  one  of  which  enar 

fC0m  above  downwards,  and  the ■0J^r^“of  the  auricles  and  ven- 

In  their  course  along  the  furrows  of  the  heart  these  arteries  ar 

alZ"Tdhl;“ay  arise  by  a — trunk,  or  they  nray  he 
three,  or  even  four,  in  number. 


Cj* 


ANTERIA  INNOMINATA 

Arises  from  the  junction  of  the  asc^dmg^with  the 
portions  of  the  arch  of  the  aorta,  opposi  , d outwards, 

hyoid  and  thyroid  muscles,  deep  cervical  fa  , . t0  the 

gland,  and  left  vena  innominata;  nerves, 

M STSr Ce,’with  the  * 

scending  thyroid  veins.  . f om  one  to  two  inches, 

Remark*. — This  artery  varies  m }e^Jr{^^hSin  0f  the  male, 
and  usually  rises  higher  in  it nec  vertical  direction.  At  its 

owing  to  the  shortness  of  her  mi  a it  ^ usually  slightly 

jx)int  of  bifurcation  into  carotid  and  suboiai  , 
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dilated,  the  formei’  vessel  always  being  on  the  most  anterior  plane, 
and  slightly  overlapping  the  latter.  To  the  right  side  of  this  artery 
a very  remarkable  quadrilateral  space  exists,  circumscribed  on  every 
side  by  blood  vessels ; bounded  on  the  right,  by  the  right  vena  inno- 
minata  ; on  the  left,  by  the  arteria  innominata  ; above,  by  the  sub- 
clavian artery ; and  below,  by  the  left  vena  innominata.  Within  it 

3 are  two  nerves,  the  right  pneumogastric,  and  its  recurrent  branch, 
and  through  it,  the  point  of  the  aneurism  needle  must  pass  in  the 
attempt  to  secure  either  the  arteria  innominata,  or  the  right  sub- 
clavian, in  its  first  stage. 

Branches  of  Arteria  Innominata. — Are  two  only,  the  right 
carotid,  and  right  subclavian. 

Common  Carotid,  arises  from  the  arteria  innominata  a little  above 
the  right  sterno-clavicular  articulation ; it  passes  upwards,  backwards, 
and  outwards,  and  terminates  at  the  upper  edge  of  the  thyroid  carti- 
lage,  opposite  the  lower  edge  of  the  third  cervical  vertebra,  by 
dividing  into  the  external,  and  internal  carotids. 

Relations. — Anteriorly,  integument,  platysma,  superficial  fascia, 
communicating  branch  of  anterior  with  external  jugular  vein,  sterno- 
mastoid,  hyoid,  thyroid,  and  omo-hyoid  muscles,  deep  cervical  fascia, 
superficial  branch  of  superior  thyroid  artery,  transverse  thyroid 
veins,  and  descendens  noni  nerve  ; posteriorly,  longus  colli,  and 
rectus  capitis  anticus  major,  inferior  thyroid  artery,  recurrent  and 
sympathetic  nerves;  externally,  internal  jugular  vein,  and  pneumo- 
gastric nerve ; and  internally,  trachea,  oesophagus,  inferior  constrictor 
of  pharynx,  termination  of  recurrent,  and  inferior  thyroid  artery, 
with  lobe  of  thyroid  body,  which  occasionally  overlaps  it,  especially 
on  the  left  side. 

Left  Carotid,  arises  from  the  transverse  portion  of  the  arch  of 
the  aorta,  opposite  the  second  dorsal  vertebra,  but  takes  a similar 
course,  and  terminates  at  the  same  point  as  the  right ; it  consequently, 
in  the  first  part  of  its  course,  for  about  one  inch  and  a half,  lies  within 

the  cavity  of  the  thorax,  and  has  the  following  additional  relations : 

■ Anteriorly,  first  bone  of  sternum,  origins  of  sterno-hyoid  and  thyroid 
muscles,  deep  cervical  fascia,  remains  of  thymus  gland,  and  left 
vena  innominata ; posteriorly,  trachea,  oesophagus,  and  thoracic  duct ; 
externally,  pneumogastric  and  phrenic  nerves,  and  formation  of  left 
, vena  innominata  ; externally  and  posteriorly,  left  subclavian  ; and 
internally,  arteria  innominata,  with  the  triangular  interval,  contain- 
ing the  trachea,  and  the  inferior  thyroid  veins. 

Remarks. — Both  the  carotid  and  subdavians  on  the  left  side, 

| al ^ough  longer  in  their  course,  are  smaller  in  calibre  than  those  oil 
the  right,  a state,  according  to  Bichat,  resulting  from  the  more  fre- 
j quent  use  of  the  right  side  of  the  body.  It  should  be  borne  in  mind 
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that  the  carotids,  although  comparatively  near  to  each  other  at  their 
origin,  gradually  diverge  as  they  ascend,  so  that  a considerable  in- 
terval exists  between  them  at  their  termination ; the  left  is  also 
nearer  the  mesial  line,  and  is  consequently  more  closely  related  both 
to  the  oesophagus  and  its  corresponding  pneumogastric  nerve,  and 
more  overlapped  by  the  left  lobe  of  the  thyroid  body.  A common 
sheath  invests  the  artery,  vein , and  nerve,  on  both  sides,  bu  t the  nei  ve 
is  always  in  closer  connexion  with  the  vein  than  with  the  artery. 
We  have  in  the  general  description,  stated  the  point  where  these 
arteries  usually  terminate  ; but  it  should  be  recollected,  that  cases 
frequently  occur  where  they  may  bifurcate  either  above,  or  below,  the 
upper  edge  of  the  thyroid  cartilage  ; but  it  is  a general  rule,  that 
their  division  into  external,  and  internal  carotids,  is  always  nearer 
the  angle  of  the  jaw  in  the  adult,  than  in  the  very  young  or  very 
old,  for  the  obvious  reason  of  the  non-development  of  the  angle  at 
those  periods  of  life.  Both  carotids  are  very  superficial  in  the  upper 
part  of  their  course,  as  they  lie  in  the  superior  anterior  triangle  of 
the  neck,  being  there  merely  covered  by  the  skm,  platysma,  and  su- 
perficial fascia ; their  average  length  is  from  three  inches  and  a half 
to  four  inches. 

Anomalies. — The  right  carotid  may  occasionally  arise,  as  a sepa- 
fmm  the  arch  of  the  aorta,  or  by  a common  trunk,  with 


external  carotid. 
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pharyngeal  nerve,  stylo-pharyngeus,  and  stylo-glossus  muscles,  point 
of  styloid  process,  stylo-hyoid  ligament,  and  ascending  palatine  artery, 
all  of  which  separate  it  from  the  internal  carotid  ; the  superior  la- 
ryngeal nerve  also  lies  behind.it;  externally,  internal  carotid,  sterno- 
mastoid,  and  external  auditory  meatus  ; and  internally,  thyroid, 
lingual,  and  facial  arteries,  the  stylo-maxillary  ligament  separating 
it  from  the  latter,  while  above  the  angle  of  the  jaw  it  is  invested  on 
all  sides  by  the  parotid  gland. 

Remarks. — From  what  has  been  stated  with  respect  to  the  direc- 
tion of  this  artery,  it  will  be  at  once  seen  that  it  forms  in  its  course 
a curve,  representing  a limited  segment  of  a circle,  the  concavity  of 
which  looks  downwards,  backwards,  and  outwards,  and  although 
very  superficial  at  its  origin,  it  becomes  more  deeply  situated  as  it 
ascends,  being  protected  by  the  angle  of  the  jaw,  which  is  in  a great 
measure  calculated  to  defend  it  from  injury ; its  average  length  is 
three  inches. 

Anomalies  are  rare  in  the  external  carotid,  but  still  cases  occur 
where  it  might  almost  be  said  to  be  absent,  as  in  the  following 
instance,  which  we  have  had  an  opportunity  of  observing.  The 
common  carotid  bifurcated  regularly  at  the  thyroid  cartilage,  but 
while  the  internal  carotid  ran  its  usual  course,  that  which  repre- 
sented the  external  ascended  only  a line  or  two,  and  then  broke  up 
into  its  several  branches,  each  pursuing  its  ordinary  direction  ; the 
appearance  of  this  anomaly,  when  dissected,  was  extremely  beautiful. 


BRANCHES  OF  THE  EXTERNAL  CAROTID. 

Besides  those  which  it  gives  off  to  the  tympanum,  and  parotid, 
which  are  very  variable  in  size  and  number,  it  likewise  throws  off 
ten  others  which  are  always  capable  of  demonstration ; these  have 
been  divided  into  anterior,  posterior,  transverse,  and  ascending — 
the  first,  or  anterior,  consisting  of  three,  viz.,  superior  thyroid, 
lingual,  and  facial  ; the  second,  or  posterior,  also  of  three,  viz., 
muscular,  occipital,  and  posterior  auricular ; the  third,  or  trans- 
verse, of  two,  viz.,  the  transverse  facial,  and  internal  maxillary  ; 
and  the  fourth,  or  ascending,  also  of  two,  viz.,  ascending  pharyn- 
geal, and  temporal. 

(A.)  Anterior  Branches  of  the  External  Carotid. 

I.  SUPERIOR  THYROID. 

The  first  branch  given  off  by  the  external  carotid  from  its  inter- 
nal side  after  its  origin,  may  be  divided  into  two  stages— a trans- 
verse, reaching  in  a curved  direction,  and  with  the  convexity  di- 
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rected  upwards,  from  its  parent  trunk  to  the  side  of  the . lamyx  ; 
and  a vertical,  extending  from  the  latter  point  to  the  thyroid  gland. 

Relations— First  Stage.— Anteriorly,  integument,  platysma,  super- 
ficial fascia,  formative  branches  of  the  anterior  jugular  vein,  and 
twigs  of  the  descendens  noni  to  the  sterno-byoid  and  omo-hyoid 
muscles ; posteriorly,  loose  areolar  tissue,  and  superior  laryngeal 
nerve,  separating  it  from  the  longus  colli  muscle. 

Second  Stage.— Anteriorly,  omo-hyoid,  and  near  its  termination, 
sterno-thyroi'd  ; posteriorly,  upper  portion  of  sterno-thyroid  and 
then  winding  beneath  its  external  margin,  thyroid  origin  of  the 
inferior  constrictor.  On  reaching  the  lobe  of  the  thyroid  body,  it 
divides  into  three  branches— an  external,  which  runs  on  the  outside 
of  the  thyroid  gland,  and  anastomoses  with  the  inferior  thyroid  ; a 
middle,  which  perforates  the  substance  of  the  gland,  and  breaks  up 
into  numerous  ramusculi  for  its  supply ; and  an  internal,  whic 
runs  on  its  inner  side  towards  the  middle  line,  supplies  the  middle 
lobe,  and  sends  a branch  across  the  crico-thyroid  space,  to  anasto- 
mose with  a similar  one  from  the  opposite  side  ; this  also  some- 
times gives  off  a small  laryngeal  branch.  . 

Collateral  Branches  of  Superior  Thyroid  are  hyoid,  muscular, 

Z Hyoid  Branch.— Is  always  very  small,  and  springs  from  the 
artery  immediately  after  its  origin ; it  passes  forwards  and  inwards 
between  the  thyroid  muscle  and  ligament,  beiow  the  cornu  of  e 
os  hyoides,  and  in  the  middle  line  anastomoses  with  that  fiom  the 
opposite  side,  and  with  a similar  branch  from  the  lmgual, 

2.  Muscular  BRANCH-Small  and  slender,  arising  clos e to  the 
lost-  it  passes  downwards  and  outwards,  over  the  sheath  of  the  gr 
vts’els,Cd  beneath  the  sterno-mastoid,  to  which,  and  the  adjoining 

giand^ffis^dnt  BRANcH__Usually  iarge,  arises  from  the  thyroid  at 

the  angle  of  flexion,  between  its  first  and  second  stages,  passes  ^ 
wards Sat  first  between  the  middle  and  inferior  constrictors,  with  the 
Tperior  laryngeal  nerve,  then  between  the  thyro-hyoid  musde  and 
membrane  perforating  the  membrane,  or  sometimes  the  thyroid 
W aZ^neath  the  mucous  membrane  divides  into  t-.b-nf  e- 

aif  ascending,  to  supply  the  epiglottis, au ^ZTe'^SuteTto  the 
and  a descending,  which  runs  downwards,  to  be  distributed 

lining  membrane  of  the  larynx  and  trachea.  . ,1  and 

Zmrt,- Tho  size  of  the  superior  thyrord 
geems  to  depend,  in  a great  measure,  on  the  capacity  o 
thyroid  it  being  generally  observed,  that  where  the  one  - t0 
large,  the  other  is  relatively  small,  a fact  which  would . 1 PI  ‘ 
argue  strongly  against  the  use  of  the  ligature  in  affections 

thyroid  gland. 
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A nomalies. — This  vessel,  as  the  rule,  may  be  said  to  arise  imme- 
diately below  the  cornu  of  the  os  hyoides,  but  exceptions  will  occur, 
when  it  may  come  off  either  some  distance  above  or  below  that  point, 
in  the  latter  instance  its  origin  being  usually  from  the  common  ca- 
rotid. It  may  also  arise  by  a single  trunk,  in  common  with  the 
lingual,  or  its  laryngeal  branch  may  proceed  separately  from  the  ex- 
ternal carotid. 

II.  LINGUAL  ARTERY. 

Arises  from  the  external  carotid,  a little  above  the  superior  thy- 
roid, the  cornu  of  the  os  hyoides  separating  them  at  their  origins, 
and  terminates  at  the  under  surface  of  the  tip  of  the  tongue.  It  has 
been  divided  into  three  stages — the  first  transverse,  but  slightly 
curved,  with  the  convexity,  like  the  last,  directed  upwards,  from  its 
origin  till  it  passes  beneath  the  hyoidean  attachment  of  the  hyo- 

Iglossus ; the  second,  vertical,  while  it  lies  beneath  that  muscle ; and 
the  third,  also  transverse,  as  it  runs  along  the  under  surface  of  the 
tongue,  where  it  communicates  with  its  fellow  only. 

Relations — First  Stage. — Anteriorly,  integument,  platysma,  super- 
ficial fascia,  posterior  fibres  of  hyo-glossus,  and  thyroid  branch  of 
lingual  nerve  ; anteriorly  and  superiorly,  tendon  of  digastric,  stylo- 
hyoid muscle,  and  lingual  nerve,  which  runs  parallel  to  it,  but  sepa- 
rated from  it  by  the  posterior  fibres  of  the  hyo-glossus ; interiorly, 
cornu  of  os  hyoides ; and  posteriorly,  superior  laryngeal  nerve,  some 
loose  areolar  tissue,  and  a few  fibres  of  origin  of  the  middle  constric- 
tor. In  this  stage  it  lies  in  a quadrilateral  space,  very  limited  in 
size  from  above  downwards;  bounded  posteriorly,  by  the  external 
carotid ; internally,  by  the  posterior  edge  of  the  hyo-glossus ; above, 
by  the  tendon  of  the  digastric;  and  below,  by  the  cornu  of  the  os 
hyoides. 

Second  or  Vertical  Stage. — Anteriorly,  integuments,  platysma, 
fascia,  anterior  belly  of  digastric,  mylo-hyoid,  hyo-glossus,  and  lin- 
gual nerve,  which  here  crosses  it,  to  become  internal  to  it ; poste- 
riorly, middle  constrictor ; and,  at  its  termination,  mucous  mem-,, 
brane  of  mouth. 

Third  Stage,  or  Ranine.—  Superiorly,  muscular  tissue  of  tongue; 
interiorly,  mucous  membrane,  ranine  veins,  and  branches  of  gusta- 
tory nerve ; internally,  genio-hyo-glossus ; and  externally,  prolonged 
lingual  fibres  of  the  hyo-glossus. 

Collateral  Branches. — Hyoid,  dorsalis  linguae,  and  sublingual. 

1.  Hyoid.— Very  small ; arises  immediately  after  the  origin  of  the 
lingual,  and  passes  forwards  superficially,  on  the  upper  edge  of  the 
cornu  of  the  os  hyoides  towards  the  mesial  line,  to  anastomose  with 
a similar  branch  of  the  opposite  side,  and  with  the  hyoidean  of  the 
thyroid. 
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2.  Dorsalis  Lingua,  arises  from  the  lingual,  while  that  artery 
lies  under  the  posterior  fibres  of  the  hyo-glossus,  beneath  which, 
and  in  front  of  the  anterior  pillar  of  the  fauces,  it  passes  upwai  ds  to 
the  side,  then  to  the  dorsum,  of  the  tongue,  forming  an  arch  towards 
its  posterior  part,  supplying  its  papillae,  and  distributing  branches 
to  the  soft  palate,  which  anastomose  with  others  in  the  same  region 

from  the  internal  maxillary.  _ ...  V 

3.  Sublingual,  always  a large  branch,  given  off  at  the  junction  o ; 
the  second  and  third  stages,  passes  inwards,  between  the  mylo-hyoid 
and  genio-hyo-gloss us,  and  at  the  sublingual  gland  throws  off  nume- 
rous branches  to  supply  that  structure,  while  the  continued  trunk 
runs  upwards  and  inwards,  forming  an  arch  with  its  fellow  of  the  _ 
opposite  side,  above  the  frsenum,  and  behind  the  symphysis,  from 
which  several  twigs  proceed  for  the  supply  of  the  teeth. 

Remarks.— The  lingual  artery  is  sometimes  exceedingly  large  and 
at  the  same  time  remarkable  for  its  tortuosity ; it  is  also  variable  in 
its  relations  to  the  middle  constrictor,  occasionally  passing  between 
its  slips  of  origin  from  the  cornu  and  appendix  of  the  os  hyoides,  and 
occasionally  being  superficial  to  both.  In  its  termination  as  the 
ranine  artery,  its  filaments  are  very  numerous,  slender,  and  lon0, 
supplying  both  the  muscles  and  mucous  membrane. 

Anomalies. — The  lingual  artery  frequently  arises  by  a common 
trunk  with  the  facial,  but  very  rarely  with  the  thyroid.  Its  branc  , 
the  sublingual,  is  very  often  absent  altogether,  and  in  that  case  tlie 
sublingual  gland  always  receives  a large  branch,  from  the  submen- 
tal of  the  facial,  which  pierces  the  mylo-hyoid  in  order  to  reach  it. 


III.  'facial  artery. 

Arises  a little  above  the  lingual,  from  the  inner  side  of  the  external 
farotTd  a d passes  at  first  upwards  and  inwards,  till  it  reaches  the 
inner  side  of ^tlie  angle  of  the  jaw;  then  turns  horizontally  forwards 
beneath  its  ramus  for  about  an  inch,  when  it  winds ‘ ^upt  y ^ F 
wards  and  outwards,  over  its  inferior  margin, 
tortuous  course  on  the  face,  as  far  as  the  intern^ l canthns  of 
Hence  it  has  been  divided  into  two  stages-a  cervical,  and  a facial, 

each  of  which  it  may  be  separately  examined.  nutvsma, 

Relations  of  Cervical  Stacjc.  - Antenorly,  integument  platys  , 
feBCiali TJ  nerve,  digastric  «d  stylo-hyoid  muscles, 
and  a small  process  of  die  submaxiUary gland; 
pharvngeus  stylo-glossus,  glosso-pharyngeal  nerve,  submax  ) 
LdlTn  Jiosterior  edge  of  mylo-hyoid  «£ 

maxillary  ligament,  and  insertion  of  internal  pterj0o  , ^ 

nally,  it  embraces  the  submaxillary  gland,  which  lies  n 

cavity. 
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Facial  Stage. — Anteriorly,  integument,  platysma,  fascia,  some 
fibres  of  the  triangularis  oris,  levator  labii  superioris  alaeque  nasi, 
and  zygomatic  muscles,  and  above,  a variable  mass  of  fat,  with 
branches  of  portio  dura  ; posteriorly,  ramus  of  jaw,  buccinator, 
levator  anguli  oris,  and  ultimately  nasal  process  of  superior  max- 
illary bone.  Its  accompanying  vein,  which  is  very  large,  lies  in 
its  entire  course  to  its  outside,  and  is  void  of  that  tortuosity  which 
distinguishes  the  artery. 

Collateral  Branches. — Those  in  the  cervical  stage  are — pala- 
tine, tonsillary,  glandular,  and  submental ; those  in  the  facial — mas- 
seteric, labial,  inferior  and  superior  coronary,  nasal  and  angular,  or 
terminating. 

1.  Palatine. — Generally  very  small,  and  usually  arising  in  com- 
mon with  the  tonsillary,  immediately  after  the  origin  of  the  facial ; 
it  passes  upwards,  backwards,  and  inwards,  between  the  stylo-glossus 
and  stylo-pharyngeus,  and  between  the  external  and  internal  carotid 
arteries,  and  reaching  the  superior  constrictor  of  the  pharynx,  which 
it  perforates,  supplies  the  velum,  and  anastomoses  with  the  proper 
palatine  arteries  from  the  internal  maxillary. 

2.  Tonsillary. — Variable  in  size  ; arises  generally  in  common 
with  the  palatine,  passes  upwards  and  inwards  between  the  stylo- 
glossus and  internal  pterygoid,  into  the  pterygo-pharyngeal  space, 
perforates  the  superior  constrictor,  and  is  distributed  to  the  tonsil, 
anastomosing  with  branches  from  the  palatine. 

3.  Glandular.— Three  or  four  branches,  distributed  to  the  sub- 
maxillary gland. 

4.  Submental. — Always  large ; arises  from  the  facial,  immediately 
before  the  termination  of  its  cervical  stage,  and  passes  forwards  and 
inwards,  beneath  the  ramus  of  the  jaw,  and  on  the  upper  margin  of 
the  mylo-hyoid  muscle,  where  it  divides  into  three  branches — a supe- 
rior, middle,  and  iuferior : the  first,  winding  upwards  over  the  ramus 
of  the  jaw,  to  anastomose  with  the  labial ; the  second,  dividing  on 
the  front  of  the  chin  into  numerous  ramusculi,  which  supply  that 
region ; and  the  third,  piercing  the  mylo-hyoid  muscle,  to  anastomose 
with  the  sublingual  of  the  lingual. 

5.  Masseteric. — Very  irregular  as  to  number  and  size ; arise  from 
the  facial,  immediately  after  it  crosses  the  ramus  of  the  jaw,  and, 
passing  outwards,  supply  the  masseter  muscle,  anastomosing  with 
similar  twigs  from  the  external  carotid. 

Inferior  Labial,  small,  but  very  constant  in  its  appearance,  arises 
from  the  facial,  immediately  after  it  ascends  above  the  ramus  of  the 
jaw  ; it  passes  inwards,  and  divides  into  three  sets  of  branches,  one 
which  winds  upwards,  to  anastomose  with  the  coronary  ; a second 
that  descends,  to  unite  with  the  sublingual;  and  a third  that  runs 
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directly  inwards  to  anastomose  with  its  fellow  of  the  opposite  side. 

7.  Coronary,  are  two  in  number — supei’ior  and  inferior,  the  former 
being  alwaysthelarger;  they  arise  opposite  the  angle  of  themouth,and 
run  forwards  and  inwards,  on  the  posterior  margin  of  the  lips,  where 
they  are  merely  covered  by  fine  integument  ; they  are  remark- 
able for  their  tortuosity,  as  well  as  for  their  free  inosculation,  while 
from  the  arch  formed  by  the  two  superior,  rather  a large  branch 
(arteria  septi  nasi)  is  given  off,  for  the  supply  of  the  mucous  mem- 
brane of  the  septum  of  the  nose. 

8.  Lateralis  Nasi,  arises  generally  opposite  the  lower  border  ot 
the  nose,  and,  passing  inwards,  ramifies  on  the  compressor  nasi,  an- 
astomosing with  its  fellow  of  the  opposite  side,  and  with  the  nasal  of 

the  ophthalmic.  , A 

9.  Angular,  the  terminal  branch,  and  nothing  more  than  a slender 

twig  ; it  runs  upwards  and  inwards,  at  first  between  the  two  heads  \ 
of  the  levator  labii  superioris  alseque  nasi,  then  between  the  inner 
head  of  that  muscle  and  edge  of  the  orbicularis  palpebrarum,  to  the 
internal  canthus  of  the  eye,  where  it  anastomoses  with  the  frontal 
and  nasal  of  the  ophthalmic. 

Remarks. — The  facial  artery,  remarkable  both  for  the  length  of  its 
course  and  its  tortuosity,  forms  in  one  respect  a striking  contras 
its  vein,  which  is  almost  perfectly  straight,  and  which  lies  to  its 
outer  side.  We  have  occasionally  observed  this  artery  completely 
obliterated  as  it  passed  over  the  -»  of  the  jew,  hut  It.  hc£ 
portion  woe  still  pervious  to  blood,  which  it  received .from . ■ 
numerous  anastomoses  with  the  various  branches  in  that  reg  • 
In  its  cervical  stage,  we  have  been  accustomed  to  desmbe  a taan 

gular  space,  bounded  in  front  by  the  facial,  behind  by  the  extern 
carotid  and  above  by  the  ramus  of  the  jaw  which  constitutes  i 
base  the  extent  of  the  space  being  a little  better  than  an  me 
vidth,  and  here  an  incision  for  subfascial  cervical  ^sce^  may  be 
made  with  comparative  safety, -a  fact  in  surgical  anatomy,  that 
was  recently  tested  by  Dr.  Butcher,  with  complete* « . ^ 

Anomalies.— It  repeatedly  arises  in  common  with  the  hi  g , 
may  terminate  at  the  angle  of  the  mouth,  by  dividing  ^to  is 
coronaries.  Under  these  circumstances,  the  trausv  eraalw 
always  unusually  large,  and  supplies  its  remaining  branches. 


(B.)  Posterior  Branches  of  External  Carotid. 


IV.  MUSCULAR  BRANCH. 

Arise,  about  half  au  inch  above  the 
carotid,  and  passes  horizontally  backwards,  to  teinuna 

stern o-mastoid  muscle. 
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■ 

Relations. — Anteriorly,  integument,  platysma,  and  fascia  ; pos- 
teriorly, internal  carotid,  pneumogastric  nerve,  and  internal  jugular 
vein.  * 

Remarks. — Is  usually  very  small,  so  much  so  that  it  is  sometimes 
difficult  to  he  demonstrated ; it  appears  to  be  exclusively  devoted 
o to  the  sterno-mastoid  muscle. 

Anomalies. — It  occasionally  arises  in  common  with  the  occipital, 
and  in  many  instances  the  lingual  nerve  winds  around  it,  and  not 
around  the  occipital  artery. 


* 
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V.  OCCIPITAL. 

Arises  from  the  external  carotid,  about  an  inch  above  its  bifur- 
cation ; it  passes  upwards,  backwards,  and  outwards,  to  the  pos- 
terior part  of  the  scalp,  where  it  terminates  by  dividing  into  two 
branches — an  internal,  and  external,  which  anastomose  with  each 
other,  and  with  the  temporal,  and  posterior  auricular.  The  occi- 
pital has  been  divided  into  three  stages — the  first,  extending  from 
its  origin  to  the  inner  edge  of  the  rectus  capitis  lateralis ; the  second, 
while  it  crosses  over  that  muscle  ; and  the  third,  from  its  outer 
border  to  its  ultimate  termination. 

Relations — First  Stage. — Externally,  integument,  platysma,  fascia, 
and  digastric  muscle  ; internally,  it  crosses  the  lingual  nerve,  in- 
ternal carotid,  pneumogastric,  and  spinal  accessory  which  separates  it 
from  the  internal  jugular  vein  ; while  above  it,  is  the  parotid,  a 
small  process  of  which  sometimes  surrounds  it. 

Second  Stage. — Externally,  integuments  and  fascia,  sterno-mas- 
toid, splenius,  trachelo-mastoid,  and  origin  of  digastric  ; internally, 
rectus  capitis  lateralis,  which  divides'  it  from  the  vertebral  artery  ; 
superiorly,  mastoid  portion  of  temporal  bone ; and  interiorly,  trans- 
verse process  of  atlas. 

Third  Stage. — Externally,  aponeurosis  of  splenius,  and  a few 
fibres  of  complexus,  and  trapezius  ; internally,  occipital  attachment 
of  superior  oblique,  edge  of  rectus  capitis  posticus  major,  and  deep 
portion  of  complexus. 

Collateral  Branches. — Posterior  occipito-meningeal,  and  prin- 
ceps  cervicis. 

1.  Posterior  Meningeal,  or  Occipito-meningeal,  always  given 
off  in  the  first  stage ; it  passes  upwards,  through  the  posterior  lace- 
rated hole,  in  company  with  the  spinal  accessory  nerve,  and  rami- 
fies in  the  occipital  fossa,  anastomosing  with  the  posterior  branch 
of  the  middle  meningeal. 

2.  Princeps  Colli,  is  generally  a large  branch,  which  arises  from 
the  occipital  in  its  third  stage,  and  passes  downwards  and  inwards, 
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between  the  complexus  and  semispinalis  colli,  to  anastomose  with 
the  cervicalis  profunda  of  the  subclavian. 

Remarks. — The  occipital  artery  is  usually  very  regular  in  its  course, 
but  may  occasionally  exhibit  some  variations.  Thus  it  sometimes 
runs  completely  through  the  parotid  gland,  or  again  may  be  half- 
an-inch  below  it.  In  its  third  stage,  it  generally  divides  into  two 
branches,  one  of  which  passes  superficial  to,  and  the  other  deeper 
than,  the  occipital  attachment  of  the  splenius ; the  latter  is  generally 
accompanied  by  the  great  occipital  nerve,  which  lies  internal  to  it. 

Anomalies. — It  may  arise  by  a common  trunk  with  either  the 
muscular  or  posterior  auricular,  or  as  a branch  of  the  internal  ca- 
rotid ; or  it  may  terminate  on  the  rectus  lateralis,  when  the  continua- 
tion of  the  cervicalis  ascendens  will  give  off  its  ultimate  branches  to 
the  posterior  part  of  the  scalp.  In  more  than  one  instance  we  have 
observed  it  lying  immediately  beneath  the  skm  and  fascia;  and 
running  superficial  to  all  the  muscles,  which  in  its  regular  condition 
overlap  it,  but  there  certainly  was  a small  delicate  twig  pursuing 
the  course  which  in  its  normal  state  it  ought  to  have  followed. 


VI.  POSTERIOR  AURICULAR. 

Arises  a little  above  the  last  in  the  substance  of  the  parotid  gland, 
and  passes  upwards,  backwards,  and  outwards,  to  terminate  m the 
integument  of  the  ear  and  the  parts  immediately  posterior  to  it,  an- 
astomosing with  the  occipital,  and  temporal. 

Relations. — Externally,  digastric  muscle,  portio  dura,  and  a pro- 
cess of  the  parotid  gland ; internally,  parotid  gland,  spinal  accessoiy 
nerve,  and  mastoid  process. 

Collateral  Branches.— Muscular,  and  stylo-mastoid. 

1.  Muscular.— A few  twigs  to  the  digastric,  sterno-mastoid,  and 

^^Stylo-mastoid. — Small,  but  very  constant;  runs  backwards  di- 
rectly on  the  inner  border  of  the  portio  dura  enters  the  stylo-nias- 
toid  hole,  and  following  the  tortuous  course  of  the  aqueduct  of  .• 
lopius,  meets  with  the  Vidian  branch  of  the  middle 
which  it  anastomoses.  It  is  said  to  give  branches  to  tlie  interna 
ear,  but  this  we  have  never  as  yet  had  an  opportunity  of  observinri 

Remarks. — The  posterior  auricular  is  very  variable  as  to  size,  l 
is  seldom  if  ever  absent.  In  a well-injected  subject  its  d.stnbuti 
to  the  pinna  can  be  clearly  observed,  as  it  supplies  ^ seveiM 
especially  the  auditory  meatus  and  the  fossa  mnominata,  betvc 

the  helix  and  anti-lielix.  . .,  . 

Anomalies.— It  is  often  derived  from  the  occipital. 
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(C.)  Transverse  Branches  of  External  Carotid. 

VII.  TRANSVERSE  FACIAL 

Arises  in  the  substance  of  the  parotid  gland  from  the  termina- 
tion of  the  external  carotid,  passes  horizontally  forwards  on  the  side 
of  the  face,  and  terminates  by  anastomosing  with  the  infra-orbital, 
and  the  proper  facial. 

Relations. — Externally,  integument,  platysma,  fascia,  and  sociapa- 
rotidis,  when  it  exists ; internally,  masseter  and  fat  between  it  and 
buccinator ; superiorly,  zygomatic  arch,  and  inferior  margin  of  malar 
bone ; and  inferiorly,  Steno’s  duct. 

Remarks. — This  artery,  in  its  course  across  the  masseter,  is  accom- 
panied by  the  buccal  branch  of  the  portio  dura,  which  is  sometimes 
found  above,  and  sometimes  below  it.  In  some  cases  this  vessel  is 
very  large,  and  under  those  circumstances  it  is  observed  to  take  the 
place  of  the  terminal  portion  of  the  facial,  which  terminates,  as 
already  described,  at  the  angle  of  the  mouth  ; in  this  instance,  the 
transverse  facial  gives  off  its  two  terminal  branches — the  lateral 
nasal,  and  angular ; and  sometimes  both  coronaries. 

Anomalies. — It  is  as  often  a branch  of  the  temporal,  as  of  the  ca- 
rotid trunk. 


VIII.  INTERNAL  MAXILLARY. 

The  true  terminal  branch  of  the  external  carotid  arises  about  half- 
an-inch  below  the  zygoma,  and  passes  at  first  downwards,  forwards, 
and  inwards,  internal  to  the  jaw ; then  runs  horizontally  forwards 
between  the  two  pterygoid  muscles ; next  winds  upwards,  forwards, 
and  inwards,  crossing  between  the  insertions  of  the  temporal  and 
external  pterygoid,  then  between  the  two  heads  of  origin  of  the  ex- 
ternal pterygoid  and  at  last  enters  the  pterygo-maxillary  fossa, 
where  it  breaks  up  into  its  terminal  branches.  Hence  it  has  been 
divided  into  three  stages,  the  first  extending  from  its  origin  to  the 
inner  margin  of  the  internal  lateral  ligament,  the  second  while  it  lies 
in  the  pterygoid  space,  and  the  third  while  it  occupies  the  pteryo-o- 
maxillary  fossa; 

Relations — First  Stage. — Externally,  ramus  of  jaw  and  edge  of 
masseter  muscle ; internally,  styloid  process  of  temporal  bone,  fnter- 
nal  lateral  ligament,  and  internal  pterygoid  muscle  ; superiorly,  tem- 
poro-m  ax  illary  articulation  ; and  inferiorly,  convergence  of  internal 
lateral  ligament,  with  vertical  ramus  of  jaw. 

Second  Stage. — Externally,  ramus  of  jaw  and  temporal  muscle  • 
internally,  dental  and  gustatory  nerves  ; superiorly,  external  ptery- 
goid; inferiorly,  internal  pterygoid;  and  anteriorly,  buccinator  mus- 
o e.  Here,  in  fact,  it  lies  on  the  boundaries  of  the  pterygoid  fossa. 
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Third  Stage. — It  lies  in  the  pterygo-maxillary  fossa,  the  boundaries 
of  which  have  been  already  described,  with  the  base  of  the  cranium, 
and  while  in  this  space,  it  is  in  company  with  Meckel  s ganglion, 
enveloped  in  a quantity  of  fat,  and  close  to  the  nasal  plate  of  the 
palate  bone. 

Collateral  Branches. — These  in  the  first  stage  are,  tympanic, 
middle  meningeal,  and  inferior  dental ; in  the  second,  temporal, 
masseteric,  pterygoid,  buccal,  and  superior  dental ; and  in  the  third, 
spheno-palatine,  posterior  palatine,  Vidian,  and  infra-orbital. 

1.  Tympanic,  are  a series  of  minute  twigs  which  enter  the  tym- 
panum, by  the  Glaserian  fissure,  for  the  supply  of  its  mucous  mem- 
brane. 

2.  Middle  Meningeal,  arises  from  the  upper  part  of  the  artery, 
as  it  lies  internal  to  the  neck  of  the  jaw  ; it  passes  upwards  and  in- 
wards, at  first  on  the  outside  of  the  internal  lateral  ligament,  which, 
as  it  ascends,  it  gradually  pierces  and  becomes  internal  to  it;  it  then 
passes  between  the  insertion  of  the  external  pterygoid  and  temporo- 

in r\-rx  r\  nn+oifio  cinrl  f.lip.  Eustachian  tube  and 
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maxillary  articulation  on  the  outside,  and  the  Eustachian  tube  and  ■ 
levator  palati  on  the  inside,  having  the  inferior  maxillary  nerve  inf 


levator  palati  on  the  inside,  having  the  inferior  maxillary  nerve  in 
front  of  it,  and  the  origin  of  the  internal  lateral  ligament  behind  i , 
to  all  of  which  it  distributes  branches ; it  then  runs  between  the 
two  roots  of  origin  of  the  temporo-auricular  nerve,  and  entering  he 
cavity  of  the  cranium  through  the  spinous  hole,  divides  into  two 
sets  of  branches— an  anterior,  and  posterior ; the  former,  passes  up- 
wards and  forwards,  grooving  in  succession  the  sphenoid  and  parietal 
bones,  a complete  canal  sometimes  existing  in  the  latter  for  its  recep- 
tion, until  it  reaches  the  middle  line  of  the  vault  of  the  cranium, 
where  it  ultimately  anastomoses  with  its  fellow  of  the  opposite  side, 
and  with  the  anterior  meningeal  from  the  ascending  pliarygeal ; id 
its  course  it  throws  off  a large  branch,  sometimes  more,  which  enters 
the  orbit  through  the  external  augle  of  the  foramen  lacerum  orbitale, 
runs  along  the  outer  wall  of  that  cavity,  where  some  of  its  twigs, 
perforating  the  bone,  anastomose  with  the  temporal,  while  it  term - 
nates  itself  in  the  lachrymal  gland,  by  communicating  with  the  pro- 
per artery  of  that  structure.  The  posterior  branch  of  the  middle 
meningeal  winds  backwards,  indenting  the  squamous  plate  of  the 
temporal  bone,  and  anastomosing  with  the  posterior  meningeal  from 
the  vertebral,  or  occipital.  Besides  those  branches  which  are  g.veu 
off  for  the  supply  of  the  dura  mater  and  bone,  it  likewise  dis 
several  smaller  ones  to  the  Gasserian  ganglion,  as  well  as  a very 
stant  offset  which  passes  directly  backwards,  beneath  t m * * ’ 

and  accompanies  the  Vidian  nerve  into  the  aqueduct  of  Mop^B, 
where  it  anastomoses  with  the  stylo-mastoid  brane  o P 
auricular. 
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3.  Inferior  Dental,  arises  from  tlie  lower  part  of  the  internal 
maxillary  a little  anterior  to  the  middle  meningeal ; it  passes  down- 
wards and  outwards  between  the  ramus  of  the  jaw,  and  internal  late- 
ral ligament,  and  behind  the  inferior  dental  nerve ; as  it  enters  the 
dental  hole,  it  throws  off  a minute  filament  to  accompany  the  mylo- 
hyoid nerve  to  the  posterior  border  of  the  mylo-hyoid  muscle,  and 
then  continues  its  course  through  the  dental  canal,  distributing 
numerous  branches  to  the  fangs  and  pulp  of  each  tooth,  till  it  reaches 
the  mental  hole,  where  it  divides  into  two  branches — incisive,  and 
mental ; the  former,  runs  along  the  roots  of  the  anterior  teeth,  and 
ultimately  anastomoses  with  its  fellow  of  the  opposite  side  ; while 
the  latter,  emerges  through  the  mental  hole,  between  the  quadratus 
menti  and  triangularis  oris,  and  spreading  out  into  a star  of  branches, 
supplies  the  mucous  membrane  and  muscles,  ultimately  anastomos- 
ing with  the  coronary,  labial,  and  submental. 

4.  Temporal,  usually  double,  arise  opposite  the  sigmoid  notch  of 
the  lower  jaw,  and  pass  vertically  upwards,  piercing  the  attachments 
of  the  external  pterygoid  and  temporal  muscles  to  the  crest  of  the 
great  wing  of  the  sphenoid  ; they  now  enter  the  temporal  fossa,  and 
ramifying  between  the  bone  and  the  muscle,  anastomose  along  its  an- 
terior and  posterior  margins,  with  the  middle  branch  of  the  super- 
ficial temporal  and  the  perforating  twigs  of  the  middle  meningeal. 

5.  Masseteric.— Generally  very  small,  passes  directly  outwards 
through  the  sigmoid  notch,  occasionally  piercing  the  lower  fibres  of 
the  external  pterygoid,  then  bends  downwards  between  the  ramus  of 
the  jaw  and  the  masseter,  and  enters  that  muscle,  to  which  it  is  dis- 
tributed, anastomosing  with  branches  of  the  facial. 

6.  Pterygoid. — Several  small,  short  twigs,  variable  in  number, 
which  are  distributed  to  the  pterygoid  muscles. 

7.  Buccal. — A small  but  long  branch;  it  runs  forwards  through 
the  upper  part  of  the  pterygoid  space,  along  the  inferior  margin  of 
the  external  pterygoid,  to  the  buccinator  muscle,  and  on  it,  anasto- 
moses with  the  facial. 

8.  Posterior  Dental,  is  usually  a very  large  branch,  given  off  at 
the  tuber  maxillare,  down  which  it  descends  for  some  distance  very 
tortuously,  and  then  divides  into  three  branches — an  external,  mid- 
dle, and  internal : the  first  runs  along  the  alveoli,  supplying  the 
periosteum  and  mucous  membrane  of  each  alveolus  ; the  second 
pierces  the  tuber,  and  distributes  its  branches  to  the  roots  of  the 
molar  teeth  ; while  the  third,  enters  the  antrum  of  Highmore, 
where  its  filaments  ramify  between  the  lining  mucous  membrane 
and  the  osseous  walls  of  the  cavity. 

9.  Posterior  Palatine,  arises  from  the  internal  maxillary,  in  the 
Pterygo-maxillary  fossa ; it  immediately  bends  downwards,  through 
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the  posterior  palatine  canal,  and  emerging  on  the  hard  palate,  di- 
vides into  two  principal  branches — a posterior,  which  supplies  the 
soft  palate  and  tonsils,  anastomosing  with  its  fellow  of  the  opposite 
side,  and  with  the  sublingual ; and  an  anterior,  which  curving  along 
the  hard  palate,  internal  to  the  alveolar  arch,  and  covered  by  the  | 
mucous  membrane,  reaches  the  foramen  incisivum,  where  it  anasto-.s 
moses  with  its  fellow,  and  septal  branches  of  the  spheno-palatine. 

10.  Vidian. — Always  a mere  filament,  which  passes  backwards 
and  outwards  in  company  with  the  nerve  of  the  same  name  and  is 
expended  on  the  base  of  the  cranium,  in  supplying  the  Eustachian  I 
tube  ; it  anastomoses  with  twigs  from  the  ascending  pharyngeal. 

11.  Spheno-palatine.— This,  both  from  its  size  and  direction, 
ought  to  be  considered  as  the  continuation  of  the  internal  maxillary ; 
it  proceeds  directly  inwards,  through  the  spheno-palatine  hole,  ui  1 
the  posterior  part  of  the  superior  meatus,  and  divides  into  a networ  | 
of  branches  which  supplies  the  spongy  bones,  while  one  or  two  hmj 
filaments  always  accompany  the  nerve  of  Cotunnius,  to  the  mcis  | 
fossa,  to  anastomose  with  the  posterior  palatine. 

12  Infra-orbital.— Variable  in  size ; it  passes  directly  forwards, 
crossing  the  spheno-maxillary  fossa,  through  which  it  a^upnj 
merous  twigs,  for  the  supply  of  the  fat  and  muscles  of  the  orhu, 
while  before  it  emerges  through  the  infraorbital  hole,  it gi  J 
filaments  to  the  anterior  part  of  the  antrum.  On  1 . hbii 

between  the  levator  anguli  oris  and  outer  head  of  the : levator riabi| 
Buperioris  alseque  nasi,  and  here  divides  into  three  sets  of  blanches 
internal,  middle,  and  external;  the  first,  proceeds  towards  he  no£ 
and  anastomoses  with  the  facial ; the  second,  passes  «P^stotb 
inferior  eyelid,  and  unites  with  the  proper  palpebral , while  the  1 , 

runs  outwards,  towards  the  malar  bone,  to  communicate  with  the 

internal  maxillary  is  justly 

most  difficult  of  the  branches  of  the  external  carotid;  thm  ffifficufiy 
depending  not  only  on  its  tortuous  cou^e  and  numerom . ini, 
tant  relations,  but  likewise  on  an  irregularity  to  which  it 
liable.  Cases  are  of  frequent  occurence,  wh, ere,  mi *.  • e oni I 
it  does  not  occupy  the  pterygoid  space  at  all,  but  dippmg 
beneath  the  external  pterygoid,  enters  the 

from  within  outwards,  or,  under  cover  of  that  muscle  g^  > 
perforating  the  attachment  of  its  inferior  head  to 
plate.  In  this  instance,  we  would  in  vain  look  for  it ^ 
tendons  of  the  temporal  and  external  a SIUall 

neck  of  the  jaw  ; but  in  this  situation,  we  will  aud 

branch,  its  representative,  usually  termmatingnthete^o 

masseteric.  In  the  pterygoid  space,  the  internal  maxi  liars 
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lies  superficial  to  the  gustatory  and  dental  nerves,  and  never,  accord- 
ing to  our  observation,  deeper  than  them.  Neither  does  it  ever 
pass  through  the  triangular  space,  intercepted  between  those  two 
nerves  and  the  communicating  branch  between  them ; it  crosses 
over  it,  no  doubt,  but  never  through  it. 

Anomalies. — V ery  rare,  but  it  has  been  remarked  that  it  sometimes 
springs  from  the  facial ; such  an  occurrence  we  have  never  wit- 
nessed, and  therefore,  cannot  vouch  for  the  truth  of  the  statement. 


(D.)  Ascending  Branches  of  External  Carotid. 


IX.  PHARYNGEA  ^.SCEXDENS 

Arises  from  the  external  carotid  as  it  bifurcates  from  the  common 
carotid  ; it  passes  almost  vertically  upwards,  to  the  base  of  the  cra- 
nium, and  divides  into  two  branches — a posterior  (meningeal),  which 
enters  the  cerebral  cavity  through  the  foramen  lacerum  posterius, 
where  it  anastomoses  with  the  posterior  meningeal  ; and  an  an- 
terior (pharyngeal),  which  supplies  the  muscles  of  the  pharynx, 
and  Eustachian  tube,  communicating  with  the  tonsillary,  inferior 
palatine,  and  Vidian. 


Relations.  Anteriorly,  external  carotid,  and  the  superior  constric- 
tor, that  muscle  being  also  internal  to  it ; posteriorly,  rectus  capi- 
tis, anticus  major  ; and  externally  and  anteriorly,  internal  carotid. 

Remarks.  The  ascending  pharyngeal  is  always  very  variable  as 
to  size,  appearing  to  be  regulated  in  this  respect,  in  a great  measure 
by  the  palatine  of  the  facia],  the  increased  capacity  of  the  one  being 
generally  accompanied  by  a corresponding  diminution  of  that  of  the 
other.  Several  of  its  smaller  twigs  are  distributed  to  the  nerves  of 
this  region,  particularly  to  the  superior  cervical  gauglion  of  the 
sympathetic,  and  to  the  pneumogastric. 

Anomalies. — We  have  observed  the  pharyngeal  to  arise  from  the 
common  carotid,  immediately  before  its  bifurcation,  also  from  the 
occipital,  and  facial. 


X.  TEMPORAL. 

. continuation  of  the  external  carotid  in  direction,  but  not  in 
S!ze,  commences  half  an  inch  below  the  zygoma,  and  passing  almost 
vertically  upwards,  crosses  that  process  near  its  tubercle,  and  then, 
ascending  for  about  an  inch  and  a quarter,  divides  into  three  branches 
an  anterior,  to  anastomose  with  the  supra-orbital ; a middle  or 
<leep,  to  communicate  beneath  the  muscle  with  the  deep  temporal  • 
and  a posterior  which  winds  backwards,  above  the  concha,  to  anasto- 
mose with  the  posterior  auricular  and  occipital. 
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Relations. — Anteriorly,  integument,  fascia,  and  attrahens  aureum 
muscle;  and  posteriorly,  temporo-auricular  nerve,  temporal  bone, 
and  temporal  aponeurosis. 

Remarks. — This  artery  is  sometimes  very  large  and  tortuous,  and 
always  throws  off  one  very  peculiar  branch,— the  orbital,  which 
runs  between  the  layers  of  the  temporal  aponeurosis,  m company 
with  the  temporo-malar  nerve,  and  terminates  in  the  orbicularis 

palpebrarum. 

Anomalies.— We  have  never  observed  any. 

INTERNAL  CAROTIB. 

Arises  from  the  common  carotid  trunk,  opposite  the  upper  edge 
of  the  thyroid  cartilage,  and  terminates  within  the  cranial  cavity  at  I 
the  side  of  the  body  of  the  sphenoid  bone.  It  has  been  di vie  e 
three  stages— the  first,  extending  from  its  origin  to  the  base  of  th  | 
cranium  (cervical) ; the  second  from  the  last  point  to  the  aute™  1 
extremity  of  the  petrous  portion  of  the  temporal  bone  (Petl0saj)’  | 
and  the  third  to  its  termination  (cranial).  The  direction  of  its  fi  I 
or  cervical  stage,  is  at  first  upwards,  backwards,  and  outwards,  and 
then  upwards,'  forwards,  and  inwards,  its  concavity  being  directed 
£™5.  «a  inwards,  or  exactly  the  reverse  of  that  of  the  external 

First,  or  cervical  stage ; anteriorly,  integument,  pla- 

tvsma  fascia  lingual  <nerve,  mastoid,  occipital,  and  external  carotid  I 
arSs  with  the  superficial  relations  of  the  latter,  pharyngeal  and 
thisso-pharyngeal  nerves,  stylo-glossus,  and  stylo-pharyngeus  »» 
cles  and  styloid  process,  and  ascending  palatine  arteiy,  the  . * 

Mug  betweyen  it  and  the  external  carotid  ; posteriorly,  recto. 
tis  anticus  major,  eighth,  ninth,  and  sympathetue  nerve  ' 
nerior  laryngeal  branch  from  the  pneumogastnc,  and  internal  jugu 
ve  n • internally,  external  carotid,  superior  constrictor  and  ascend 
.m  pharyn-eal  Urtery;  and  externally,  internal  jugular  vein  but 
separated1  from  it  above  by  the  eighth,  and  ninth  ^rves  one  oH 
divisions  of  the  eighth,  the  spinal  accessory,  occasionally  pas 

beS™  thlttery  enters  the  bone,  it  n.ahes  *£3 

lud  the  par“  ^ 
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mg  through  it,  with  the  lingual  nerve.  On  entering  the  carotid 
canal,  the  artery  pursues  a very  tortuous  course,  first  ascending  for 
about  a quarter  of  an  inch,  then  turning  horizontally  forwards  and 
inwards,  then  upwards  and  backwards,  and  ultimately  upwards  and 
forwards,  grooving  the  cartilage  which  fills  up  the  anterior  lacerated 
hole,  and  perforating  the  dura  mater,  where  its  third  stage  com- 
4 mences. 

Relations — Second  Stage. — On  either  side  a large  branch  from  the 
sympathetic  (nervi  molles) ; these  uniting  by  cross  branches,  form 
i a plexus  around  it ; externally  and  interiorly,  bony  portion  of  Eus- 
tachian tube ; internally  and  superiorly,  the  cochlea ; and  superiorly, 
i Casserian  ganglion,  but  separated  from  it  by  a thin  plate  of  bone, 
which  is  however,  frequently  deficient  in  advanced  life,  the  ganglion 
under  those  circumstances  lying  on  the  vessel  directly,  with  the  in- 
tervention, only,  of  a fine  layer  of  dura  mater. 

At  the  point  of  the  petrous  portion  of  the  temporal  bone,  the  cra- 
nial stage  commences  ; it  proceeds  at  first  upwards  and  inwards,  to 
■ reach  the  cavernous  sinus,  and  then  arches  forwards,  to  the  anterior 
clinoid  process,  from  which  it  again  bends  upwards  and  backwards, 
to  terminate  in  its  cerebral  branches. 

Relations — Third  Stage. — Internally,  side  of  the  body  of  sphenoid, 
which  it  grooves,  and  pituitary  gland  ; externally,  sixth  nerve  and 
venous  membrane  ; anteriorly,  optic  nerve,  and  anterior  clinoid  pro- 
cess ; and  posteriorly,  posterior  clinoid  process. 

Remarks. — The  internal  carotid,  from  its.  complicated  and  ap- 
parently contradictory  relations,  is  always  an  artery  of  great  diffi- 
culty to  the  student ; but  he  should  always  recollect,  that  at  its  origin 
it  is  quite  superficial,  being  in  fact,  equally  so  with  the  external 
carotid,  and  to  the  outer  side  of  that  vessel.  It  should  also  be  borne 
in  mind,  that  some  of  its  posterior  relations,  as  for  instance,  the  in- 
ternal jugular  vein,  lingual,  and  glosso-pharyngeal  nerves,  though 
they  do  lie  behind  it  at  the  base  of  the  cranium,  immediately  after- 
wards change  their  position,  as  they  proceed  to  their  several  desti- 
nations. Nothing  in  fact,  but  an  intimate  acquaintance  with  the 
| several  foramina  in  this  region,  as  well  as  a familiarity  with  the 
relative  situation  of  the  parts  in  the  pterygo-pharyngeal  space,  will 
remove  the  intricacies  of  this  subject.  The  pterygo-pharyngeal  space 
to  which  we  allude,  is  a remarkable  region,  formed  by  the  divarica- 
tion of  the  internal  pterygoid,  and  superior  constrictor— the  former 
bounding  it  externally,  and  the  latter  internally  ; its  posterior  wall 
I is  constituted  by  the  muscles  of  the  spine,  its  base  by  a line  drawn 
horizontally  backwards,  from  the  angle  of  the  jaw  to  the  vertebral 
SI  column,  while  its  apex  is  at  the  base  of  the  skull,  corresponding,  gen- 
erally speaking,  to  the  foramen  commuue  posterius.  Its  contents 


662 


VASCULAR  SYSTEM. 


may  be  tlius  generally  stated  : — Eighth,  ninth,  sympathetic,  pharyn- 
geal, and  superior  laryngeal  nerves,  internal  carotid,  pharyngeal, 
tonsillary,  and  posterior  palatine  arteries,  internal  jugular  vein,  and 
styloid  process,  with  the  muscles  attached  to  it.  The  relation  of  the 
carotid  artery  to  the  tonsil,  should  here  be  specially  noted,  as  it  lies 
posterior  to  that  gland.  The  examination  of  the  pterygo-pharyngeal 
space,  is  always  better  accomplished  in  the  dissection  of  the  pharynx, 
according  to  Bichat’s  method. 

Anomalies. — These  are  such  as  have  been  already  indicated  in  the 
several  origins  of  the  external  carotid ; but,  in  last  winter,  we  had  an 
opportunity  of  observing  a very  peculiar  course  of  the  internal  caro- 
tid. It  pursued  at  first,  its  usual  direction,  till  it  reached  the  base 
of  the  cranium,  and  then  bent  suddenly  downwards  and  forwards 
for  about  an  inch  and  a half,  when  it  as  abruptly,  and  at  an  equally 
acute  angle,  again  ascended  vertically  to  the  carotid  foramen.  It 
was  at  first  supposed,  that  the  vessel  was  double,  until  dissection  re- 
vealed its  abnormal  disposition. 

Collateral  Branches. — In  its  first  stage,  it  rarely  gives  off  any , but 
in  the  second  always  a tympanic  branch,  to  anastomose  with  those  of 
the  external  carotid,  and  internal  maxillary,  on  the  walls  of  the  middle 
ear  ; also  a few  small  filaments  (arteria  receptaculi);  for  the  supply 
of  the  cavernous  sinus,  and  Casserian  ganglion ; but  these  require  no 
separate  description.  In  the  third  stage,  it  throws  off  the  ophthalmic, 
anterior  and  middle  cerebral,  posterior  communicating,  and  choroid. 


I.  OPHTHALMIC  ARTERY, 

Is  always  a large  branch,  which  arises  from  the  curve  of  the  carotid, 
opposite  the  base  of  the  anterior  clinoid  process  ; it  enters  the  orbit 
through  the  optic  foramen,  in  the  same  sheath,  but  lying  at  first  in- 
ferior, and  then  external,  to  the  optic  nerve,  in  the  latter  position 
being  between  the  sixth  nerve  and  external  rectus,  and  behmc  ie 
lenticular  ganglion  ; it  next  crosses  forwards  and  inwards,  above  tn 
optic,  and  below  the  nasal  nerve  and  superior  rectus,  then  between 
the  superior  oblique  and  internal  rectus,  where  it  terminates  oy 

vidiug  into  its  ultimate  branches.  . ., 

Collateral  Branches. — While  external  to  the  optic  nerve  t 
gives  off  the  lachrymal,  and  arteria  centralis  retime;  while  above  i , 
the  ciliary,  muscular,  and  supra-orbital ; and  while  mtenuj vt, 
the  anterior  and  posterior  ethmoidals,  nasal,  frontal,  am  P-  P 
1.  Lachrymal. — This  is  usually  the  largest  branch  of  the  op 
tlmlmic ; it  passes  forwards  and  outwards,  invested  ^ a fab 
tubule  of  the  dura  mater,  in  company  with  its  correspond  g 
till  it  reaches  the  lachrymal  gland,  where  it  breaks  up  into  a numu 
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of  filaments  for  its  supply ; it  likewise  sends  a long-branch  forwards, 
which  pierces  the  broad  tarsal  ligament,  and  anastomoses  on  the 
eyelid  with  the  superior  palpebral,  forming  the  superior  palpebral 
arch.  In  cases  where  the  lachrymal  branch  is  small,  it  is  always 
reinforced  by  the  twig  from  the  internal  maxillary,  already  alluded 
to  in  the  description  of  that  artery. 

2.  Arteria  Centralis  Retinae. — Remarkable  for  its  very  small 
size;  it  pierces  the  optic  nerve  at  first,  obliquely,  and  then,  running 
directly  through  its  centre,  expands  into  a number  of  filaments, 
which  radiate  on  the  surface  of  the  retina  as  far  as  its  circumference, 
and  form  its  vascular  coat ; a distinct  branch  (artery  of  Zinn),  per- 
forates the  vitreous  humour  through  a special  canal  (Cloquet),  and 
can  be  traced  to  the  posterior  aspect  of  the  capsule  of  the  lens. 

3.  Ciliary  Branches,  may  be  divided  into  posterior,  middle,  and 
anterior  ; the  first,  or  posterior,  are  extremely  numerous,  but  very 
small ; they  form  a complicated  plexus  around  the  optic  nerve,  and 
then,  perforating  the  sclerotic,  are  distributed  to  the  choroid,  and 
ciliary  processes ; the  second,  or  middle,  are  only  two  in  number, 
which  also  perforate  the  sclerotic,  but  at  some  distance  from  the 
optic  nerve ; they  then  pass  forwards  between  the  sclerotic  and 
choroid,  along  the  horizontal  axis  of  the  eye,  and  bifurcate  before 
reaching  the  iris,  which  they  inclose  in  an  arterial  zone  ; the  third, 
or  anterior,  are  very  short,  and  may  arise  from  both  the  muscular 
and  supra-orbital ; they  pierce  the  sclerotic,  a little  posterior  to  the 
cornea,  and  are  also  distributed  to  the  iris. 

4.  Muscular. — A series  of  twigs,  which  supply  the  muscles  in  the 
upper  part  of  the  orbit. 

5.  Supra-orbital. — -A  large  branch,  which  passes  forwards  and 
inwards,  on  the  levator  palpebrae,  and  beneath  the  periosteum,  and 
ultimately  emerges  through  the  supra-orbital  notch,  giving  off  in 
its  course,  twigs  to  the  diploe,  and  frontal  sinuses ; it  then  divides 
into  two  sets  of  branches — internal,  and  external,  the  former  winding 
inwards  to  anastomose  with  its  fellow,  above  the  root  of  the  nose, 
and  the  latter  running  outwards,  to  communicate  with  the  temporal. 

6.  Ethmoidal. — Ai’etwo  in  number, — anterior,  and  posterior ; the 
former,  usually  small,  accompanies  the  nasal  twig  of  the  ophthalmic 
through  the  anterior  orbital  hole,  and  on  reaching  the  cavity  of  the 
cranium  divides  into  two  branches, — one  for  the  supply  of  the  an- 
terior part  of  the  falx  cerebri,  and  the  other  breaking  up  into  nu- 
merous filaments  which  accompany  the  ramusculi  of  the  olfactory 
nerve  into  the  nose,  and  are  distributed  to  the  mucous  membrane. 
The  posterior  ethmoidal  is  a much  larger  branch,  but  its  destina- 
tion is  precisely  similar  to  the  preceding. 

7.  Palpebral.— Two  in  number,  a superior,  and  inferior,  which 
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emerge  below  the  pulley  of  the  superior  oblique,  and  above  the  tendo 
oculi ; the  superior  then  runs  outwards,  between  the  orbicularis  palpe- 
brarum and  the  tarsal  cartilage,  as  far  as  the  external  canthus,  where  it 
communicates  with  a branch  from  the  lachrymal,  and  forms  a vascu- 
lar arch,  from  which  twigs  are  given  off  to  supply  the  upper  eyelid  ; 
the  inferior,  generally  larger,  passes  downwards,  at  first  behind  the 
tendo  oculi,  and  then  turns  outwards  along  the  lower  lid,  forming 
its  arch  by  anastomosing  with  the  transversalis  faciei  ; its  distri- 
bution in  the  lower  eyelid  is  similar  to  that  of  the  superior  in  the 

upper  lid.  _ 

8.  Nasal.— Always  very  small ; it  leaves  the  orbit  between  the  pul- 
ley of  the  oblique,  and  tendo  oculi,  and  having  given  off  a small  twig 
to  the  lachrymal  duct,  divides  into  two  branches,  one  of  which  com- 
municates directly  with  the  facial,  while  the  other  descends  on  the 
dorsum  of  the  nose  to  anastomose  with  the  lateralis  nasi. 

9.  Frontal.— Generally  large  ; it  emerges  in  company  with  the 

nasal,  and,  having  thrown  off  a filament  to  the  lachrymal  sac,  turns 
upwards  through  the  fibres  of  the  corrugator  supercilii,  and  divides 
into  two  branches,  the  internal  of  which  passes  inwards,  to  supply  the 
integuments  of  the  forehead,  where  it  communicates  with  its  fellow 
of  the  opposite  side;  while  the  external,  winds  outwards,  to  anasto- 
mose with  the  supra-orbital.  . 

Remarks. — The  ophthalmic,  according  to  our  experience,  is  always 
constant  in  its  course,  and  ultimate  distribution ; we  cannot  recoUec 
an  instance  of  any  peculiarity  that  would  deserve  especial  notice 

Anomalies. — The  same  observation  may  be  equally  applied  to  tne 
origin  of  this  vessel. 


II.  ANTERIOR  CEREBRAL, 

Arises  from  the  carotid,  about  a quarter  of  an  inch  before  its  ter- 
mination, and  pursues  a very  tortuous  course,  first  passing  i tonvaid .. 
and  inwards,  on  the  under  surface  of  the  anterior  lobe  of  the  ’ 
between  the  olfactory  and  optic  nerves,  to  both  of  which  it  d » 
butes  some  minute  twigs  ; on  reaching  the  anterior  extremity  o 
corpus  callosum,  the  arteries  of  opposite  sides  approximate 

closely,  and  are  connected  by  the  anterior  communicating  branc^ 
and  then  turn  upwards  round  the  genu  of  the  corpus  ^ 

between  the  two  anterior  lobes  of  the  brain ; bending  now  ^ 

on  its  superficial  surface,  but  concealed  by  the  U_UUSP  p 

overlaps  them,  they  reach  the  posterior  extremity  of  t^rP^ 
losum,  and  turn  downwards,  to  anastomose  with  the  postenoi 

from  the  basilar.  . , upn,js- 

Collateral  BaANCHES.-Anterior  communicating,  and  hem 

pheric, 
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1.  Anterior  Communicating. — Short,  but  thick,  and  remarkable 
for  having  the  ganglion  of  Ribes  resting  on  it ; it  forms  the  link 
of  union  between  the  two  anterior  cerebral  arteries,  just  before  they 
wind  around  the  genu  of  the  corpus  callosum,  and  in  many  instances 
they  are  two,  or  sometimes  three,  in  number. 

2.  Hemispheric,  consist  of  several  branches,  which  are  given  off  as 
the  trunk  lies  on  the  upper  surface  of  the  corpus  callosum  ; the  an- 
terior passes  upwards  and  backwards,  and  the  posterior  upwards  and 
forwards,  along  the  inner  side  of  the  hemispheres,  supplying  the 
gyrus  fornicatus  as  they  ascend,  and,  on  reaching  the  upper  surface 
of  the  brain,  break  up  into  numerous  branches,  which  are  distributed 
to  the  convolutions,  anastomosing  with  filaments  from  the  middle 
and  posterior  cerebrals. 

Remarks. — The  anterior  cerebral  arteries  may  join  together  at  the 
point  of  the  corpus  callosum,  without  the  existence  of  any  communi- 
cating branch,  and  after  continuing  united  for  about  half  an  inch, 
may  again  separate,  to  form  the  callosal  arteries. 

Anomalies. — W e have  witnessed  an  instance  where  the  anterior 
cerebral  was  deficient  on  the  left  side,  but  that  on  the  right  was  of 
undue  magnitude,  and  bifurcated  to  form  the  terminal,  or  callosal 
branches. 


III.  middle  cerebral, 

Is  a very  large  branch,  and  must  be  considered  as  the  true  termi- 
nation of  the  internal  carotid ; it  winds  upwards,  backwards,  and 
outwards,  and,  entering  the  fissure  of  Sylvius,  divides  into  two 
branches — an  anterior,  which  ramifies  on  the  under  surface  of  the 
corresponding  lobe,  and  a posterior  which  bifurcates  to  enclose  the 
lobule  of  the  fissure  (island  of  Reil) ; it  then  continues  its  course 
outwards,  and  winds  round  the  external  border  of  the  hemisphere, 
to  anastomose,  on  its  upper  surface,  with  the  hemispheric  arteries 
from  the  anterior  cerebral. 

Remarks. — This  artery  is  peculiar,  from  the  great  number  of  capil- 
laries which  it  gives  off,  and  which  sink  into  the  sulci,  for  the  supply 
of  the  structure  of  the  brain. 

Anomalies. — We  are  aware  of  none. 


IV.  POSTERIOR  COMMUNICATING, 

Arises  from  the  back  of  the  internal  carotid,  about  a quarter  of  an 
inch  below  its  termination  ; it  passes  backwards  and  inwards  and 
anastomoses  with  the  posterior  cerebral  of  the  basilar. 

Remarks.  This  artery  is  occasionally  very  small,  but  its  deficiency 
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in  size  is  always  compensated  by  the  greater  magnitude  of  that  of 
the  opposite  side. 

Anomalies.— It  very  often  arises  from  the  middle  cerebral. 


V.  CHOROID  ARTERY. 

Uniformly  present,  arising  from  the  back  part  of  the  carotid  ; it 
passes  backwards,  along  the  under  surface  of  the  crus  cerebri , es l era 
the  anterior  cornu  of  the  great  semilunar  notch  of  Bichat,  then 
reaches  the  inferior  cornu  of  the  lateral  ventricle,  and  runs  upwards 
between  the  tenia  hippocampi  and  optic  thalamus,  ^companying 
the  choroid  plexus,  to  which  it  distributes  numerous  filaments  it 
now  winds  round  the  posterior  extremity  of  the  optic  thalam^d 
passes  forwards  and  inwards,  as  far  as  the  foramen  commune  anterius 
'where  it  anastomoses  with  perforating  arteries  from  th «rderf. 
Wftlis,  and  the  cerebellar  twigs,  which  enter  with  the  velum  in 

P°t2vh.-It  ^sometimes  so  small  that  it  can  with ^ difficulty  be 
demonstrated,  and  hence  the  statement  that.it  is  ^ 

Anomalies. — It  may  arise,  either  as  stated,  or  from  the  middle 
bral,  or  posterior  communicating  artei  y. 


SUBCLAVIAN  ARTERIES. 

Those  two  trunks,  which  convey  the  blood  the 

and  neck,  and  altogether  to  the  upper  extremi  y, ltb  h ^ 

id  arteries  both  in  the  differences  of  their  size 

mode  of  origin,  the  right  being  SSSSon ; 

teria  innominata,  opposite  the  light  ftlie  transverse  with 

the  left  smaller,  and.pringlngfromthe]un*»cJtW 

tlie  descending  portion  of  the  arch  of  the  aorta  oppos 

the  second,  while  they  pass  beneath  , where  they  become 

nal  edge  to  the  lower  margin  of  he  they 

axillary  ; their  direction  is  at  first  upwards  and  outww  , , 

aseend^about  half  an  inch  above  the  We 

outwards,  and  a little  backwards,  t.U  they  i a\ 

will  confine  our  remarks,  at  present,  to  8 platysma,  fascia, 

Relations — First  ^.-Anteriorly m e^ent,  ^ 

sternal  attachment  of  sterno-mastoid,  t P stemo-hyoid 

eating  branch  from  anterior  to  external  jugular  vein, 
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and  thyroid,  Burn’s  fascia,  internal  jugular,  and  vertebral  veins, 
pneumogastric,  and  superior  and  middle  cardiac  nerves;  posteriorly, 
longus  colli,  but  at  some  distance  from  it,  and  separated  from  it  by 
loose  areolar  tissue,  recurrent  laryngeal,  and  sympathetic  nerves ; in- 
ternally, right  carotid,  and  pneumogastric ; and  externally  and  in- 
teriorly, lung  and  pleura. 

Second  Stage. — Anteriorly,  integument,  platysma,  fascia,  clavicular 
portion  of  sterno  mastoid,  deep  cervical  fascia,  phrenic  nerve,  and 
anterior  scalenus  ; posteriorly,  cone  of  pleura,  and  middle  scalenus. 

Third  Stage. — To  arrive  at  this  space,  it  passes  through  a triangular 
tendinous  space,  bounded  in  front  by  the  anterior  scalenus ; behind, 
by  the  middle  scalenus  ; and  below,  by  the  first  rib,  when  it  enters 
the  posterior  inferior  triangle  of  the  neck,  where  its  relations  are  the 
following  : — Anteriorly,  integuments,  platysma,  external  jugular 
vein,  trails  vers  alia  humeri  artery,  supraclavicular  branches  of  cervical 
plexus,  two  layers  of  fascia,  and  a quantity  of  loose  areolar  tissue,  with 
subclavian  branch  of  brachial  plexus ; posteriorly,  posterior  scalenus 
and  first  rib ; externally  and  superiorly,  brachial  plexus ; and  in- 
teriorly and  anteriorly,  its  own  vein. 

The  left  subclavian,  in  its  first  stage,  is  nearly  vertical,  and  has  an- 
terior to  it,  the  same  parts  as  the  right,  with  the  addition  of  the  for- 
mation of  the  left  vena  innominata,  lung,  pleura,  cartilage  of  first 
rib,  and  clavicle  ; posterior  to  it,  the  longus  colli,  with  which  it  is  in 
immediate  contact,  and  at  its  commencement,  the  thoracic  duct, 
which  is  a little  internal  to  it,  with  the  sympathetic  nerve  ; exter- 
nally, the  left  lung  and  pleura ; internally,  oesophagus ; and  internally 
and  anteriorly,  left  carotid,  pneumogastric,  and  phrenic  nerves.  In 
its  second  stage,  it  is  similar  to  the  right,  only  that  it  is  crossed  by 
the  thoracic  duct,  which  winds  over  it,  on  the  edge  of  the  anterior 
scalenus,  to  join  the  subclavian  vein. 

Remarks.— The  difference  in  length,  between  the  two  subclavian 
arteries  is  greater  than  what  is  generally  supposed,  and  it  has  been 
found  on  accurate  measurement,  that  the  left  is  somewhat  longer 
than  the  right  and  the  arteria  innominata  taken  together ; the  former 
is  also  much  more  deeply  situated  than  the  latter,  the  one  at  its 
origin  being  a little  more  than  an  inch  from  the  surface  and  the 
other  only  half  an  inch.  From  the  curved  direction  of  these  vessels 
and  the  comparatively  straight  course  of  their  corresponding  veins’ 
which  always  lie  on  a plain  anterior  and  inferior  to  them,  they  may 
be  very  aptly  compared  to  arcs  of  a circle,  the  arcs  constituted  by 
the  arteries,  to  which  the  veins  form  the  subtending  chords.  In 
their  first  stages,  both  vessels  are  surrounded  by  a nervous  loop  from 
the  sympathetic  (annulus  of  Vieussens). 

Anomalies.— The  right  may  arise  separately  from  the  arch,  either 
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from  the  right  or  left  extremity  of  the  transverse  portion,  or  even 
from  the  descending  ; or  there  may  he  a common  trunk  on  the  left; 
side,  from  which  it  may  spring  in  common  with  the  left;  where  it 
arises  from  the  left  angle,  the  right  usually  passes  to  its  own  side, 
behind  the  oesophagus'and  trachea,  or  sometimes  between  these  two 
tubes,  as  we  had  an  opportunity  of  observing  about  eighteen  years  ago 
in  an  aged  female  subject ; in  that  case,  the  vessel  was  of  a more 
than  ordinary  size.  Generally  speaking,  the  left  subclavian  is  very 
regular  in  its  origin,  but  exceptions  occasionally  occur  where  it  forms 
a common  trunk  with  the  right  or  left  carotid,  the  latter  being  the 
more  frequent  arrangement. 

Collateral  Branches. — These  are,  in  its  first  stage,  the  ve  e- 
bral,  internal  mammary,  and  thyroid  axis ; and  in  its  second,  the 
superior  intercostal,  and  cervicalis  profunda ; in  its  third,  it  nor- 
mally gives  off  no  branch. 

I.  VERTEBRAL  ARTERY. 

Arises  from  the  upper  and  back  part  of  the  subclavian,  and  ascend- 
ing backwards  and  upwards,  enters  the  foramen  m the  transverse 
process  of  the  sixth  cervical  vertebra,  and  runs  through  those  of  the 
others  in  succession,  till  it  reaches  the  axis,  where  it  suddenly  curves 
upwards  and  outwards,  to  pass  through  the  elongated 
process  of  the  atlas  ; on  reaching  the  upper  surface  £ ! that  bone, 
bends  backwards  and  inwards,  on  its  posterior  half  arch,  to  gain  the 
triangular  space  on  the  back  of  the  neck,  and  here  again  changing 
STection!  i.  upwards  towarfs  aud  mwaxds  perf°.*« 

the  posterior  oecipito-atlantoid  ligament  and  dura  mater, 
having  entered  thi  cranial  cavity,  it  gradually  approximate,  to* 
fellowT of  the  opposite  side,  with  which  it  at  last  umtes,  at  the  lower 
part  of  the  pons  Varolii,  to  form  the  basilar  trank. 

/-Immediately  after  its  origin,  it  lies  in  a triangun 

space  which  is  bounded  internally  by  the  longus  colli,  and  pneumo- 
space,  wn  pxtemally  by  the  anterior  scalenus,  and  phrenn. , 

fllrly  bj  itfown  parent  trunk ; anteriorly,  bytheinter^g«- 

£evl,^dy  inferior  thyroid  artery  i 
process  of  the  seventh  cervical  vertebra,  and  a lymphatic  • 
internally  and  anteriorly,  by  the  inferior  cervical  ganghon  - 

pathetic"  As  it  continues  its 

foramina  in  the  transverse  pro  > \ .iie  cervical  nerves 

it,  the  intertransversales  muse  es,  an  em  and  from  the  in- 

emerge  behind  it,  it  is  invested  y ap  exus  Qr  gometimes  two  veins 

backwards  and  inwards,  it 

accompany  it  m its  course  , <■« 
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runs  between  thesuperior  oblique  and  posterior  occipito-atlantoid  lig- 
ament, below  the  occipital  bone,  and  above  the  posterior  half-arch  of 
the  atlas,  which  it  deeply  grooves,  and  from  which  it  is  separated  by 
the  ganglion  of  the  suboccipital  nerve,  which  lies  inferior  and  inter- 
nal to  it.  On  the  upper  and  back  part  of  the  neck,  it  occupies  a 
triangular  space,  bounded  above,  by  thesuperior  oblique;,  below, by 
the  iuferior  ; behind,  by  the  rectus  capitis  posticus  major;  here  it  is 
covered  by  the  great  occipital  nerve,  a quantity  of  areolar  tissue, 
and  dense  fascia,  with  the  complexus,  and  trapezius  muscles.  After 
perforating  the  posterior  occipito-atlantoid  ligament,  and  dura  mater, 
it  runs  between  the  first  and  second  teeth  of  the  ligamentum  denti- 
culatum,  the  former  of  which  separates  it  from  the  lingual,  and  spinal 
accessory  nerves,  while  it  occasionally  passes  between  the  origins  of 
the  lingual,  and  is  at  this  point  closely  applied  to  the  side  of  the 
medulla  oblongata. 

Remarks.— This  artery  may  occasionally  run  upwards  along  the 
neck,  and  enter  the  foramina  of  any  of  the  transverse  processes  of 
the  cervical  vertebras  from  the  second  to  the  sixth,  but,  we  believe, 
never  the  seventh  ; in  its' course  through  them,  it  is  always  more  or 
less  tortuous.  On  the  left  side,  the  vessel  is  also  crossed  by  the  tho- 
racic duct. 


Anomalies. — The  right,  is  generally  normal  in  its  origin,  but  the 
left  often  arises  from  the  arch  of  the  aorta,  or  occasionally  may  spring 
from  the  carotid.  Great  disparity  has  been  observed,  in  the  size  of 
the  vessels  of  opposite  sides. 

Collateral  Branches. — Some  few  small  twigs  thrown  off  in  the 
neck,  which  enter  the  spinal  canal  to  communicate  with  the  arteries 


of  that  region,  it  also  occasionally  gives  off  the  posterior  meningeal, 
v ith  anastomotic  twigs  to  the  occipital,  and  cervicalis  profunda. 
Its  normal  branches  are,  the  anterior  and  posterior  spinal,  and  infe- 
rior cerebellar. 

• 1 . A nterior  Spinal — This  branch  arises  from  the  vertebral,  imme- 
diately before  its  termination  in  the  basilar  ; and,  passes  downwards 
and  inwards, -uniting  with  its  fellow  of  the  opposite  side,  and  circum- 
scribing alozenge-shaped  space,  on  the  front  of  the  medulla  oblongata. 
I he  compound  trunk  thus  formed,  continues  its  course  downwards,  in 
the  anterior  median  furrow  of  the  cord,  beneath  the  thickened  process 
of  pia  mater  (membrana  resplendens),  and  terminates  interiorly  at 
the  coccyx,  by  anastomosing  with  branches  of  the  middle  and  lateral 
sacral.  In  its  descent  it  communicates  with  the  deep  cervical  ver- 
tebral, intercostal  and  lumbar. 

Remarks.— It  is  very  tortuous,  presenting  several  dilatations  and 
constrictions  and  is  nearly  as  large  at  its  termination  as  at  its  com- 
mencement, owing  to  the  numerous  "Shastomotic  branches  which  it 
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receives  as  it  descends.  Thus,  it  communicates  -with  the  cervicalis 
profunda,  and  vertebra,  in  the  neck  ; with  the  intercostals  in  the 
thorax  ; with  the  lumbar  in  the  abdomen  ; and  with  the  sacral  in 
the  pelvic  region. 

Anomalies. — It  may  sometimes  arise  as  a single  trunk  from  tlie 
bsjsilcir. 

2.  Posterior  Spinal.— Springs  from  the  back  part  of  the  verte- 
bral, a little  below  the  last,  and  having  sent  up  a small  filament  to 
supply  the  fourth  ventricle,  divides  into  two  branches,— an  internal, 
which  descends  along  the  margin  of  the  posterior  median  furrow  ; 
and  an  external,  which  runs  on  the  outer  side  of  the  posterior  spinal 
nerves,  anastomosing  with  each  other  frequently,  and  with  the  an- 
terior spinal,  as  well  as  its  fellow  of  the  opposite  side.  They  also 
communicate  with  the  same  arteries  as  the  anterior  spinal. 

Remarks. — These  branches  also  are  tortuous,  and  rarely  ol  tne 

same  size  on  both  sides.  , 

Anomalies. — They  frequently  arise,  at  least  one  of  them.fiom  the 


inferior  cerebellar.  . . , 

3.  Inferior  Cerebellar.— Generally  large,  arising  from  the  vei 
tebral  just  before  its  termination;  it  passes  backwards  and  inwards 
round  the  medulla  oblongata,  first  between  the  filaments  of  origin  o 
the  ninth  nerve,  and  then  between  the  pneumogastric  and  spimU 
accessory.  It  now  enters  the  posterior  median  fissure  of  the  cert 
bellum,  (valley  of  Haller),  where  it  lies  very  close  to  that  of  the 
opposite  side,  and  divides  into  two  branches, -an  internal,  whu. 
continues  its  course  to  the  upper  surface  of  the  cerebellum  • 
as  the  superior  vermiform  appendix,  where  it  anastomoses  with  the 
superior  cerebellar,  and  from  this  anastomosis  branches  pass  m 
wards,  in  the  layers  of  the  velum  interpositum  as  fai  as  the  • 

men  commune  anterius,  to  communicate  with  the  choroid,  am  pe 
forating  filaments  from  the  circle  of  Willis;  and  an  external,  winch 
winding  round  the  outside  of  the  cerebellum  near  its  upper  margin, 
unites  with  corresponding  branches  of  the  superior  cerebe  au 
Remarks.- It  might  be  almost  stated  as  a rule,  that  the  ar  eries 
opposite  sides  are  always  different  in  size,  and  sometimes  or*  is*™ 
to  be  so  small  that  after  supplying  the  medulla  it  becomes  dto^th^ 
lost,  when  the  other,  which  is  commeusurately  largei,  w 
to  divide  in  the  posterior  cerebellar  furrow  into  two  for  the  mu. 

distribution.  . „ ..  , 

Anomalies.— One  or  both  often  arise  from  the  basilar. 


BASILAR  ARTERY.  _ 

Formed  by  the  junction  of  the  vertebrals  at  the  lower  margin  o 
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the  pons,  extends  upwards  and  forwards,  to  terminate  at  the  an- 
terior border  of  the  pons  Varolii. 

Relations.  — Interiorly,  basilar  process  of  occipital  bone  and  dura 
mater  ; superiorly,  pons  Varolii ; and  on  either  side,  arachnoid  ca- 
nals, with  sixth  pair  of  nerves. 

Remarks.—  These  are  reserved,  to  be  included  in  observations  on 
the  cerebral  circulation. 

Anomalies. — We  are  aware  of  none,  except  that  it  may  occasionally 
be  deflected  to  one  side. 

Collateral  Branches. — Besides  a number  of  capillary  twigs  to 
the  pons,  it  also  gives  off  the  superior  cerebellar,  and  the  posterior 
cerebral,  of  each  side. 

1.  Superior  Cerebellar,  are  two  large  branches  which,  one  on 
each  side,  arise  from  the  basilar,  a quarter  of  an  inch  previous  to 
its  termination ; each  passes  at  first  upwards  and  outwards,  between 
the  crus  cerebri  and  pons,  then  over  the  pons,  and  behind  the  third 
nerve,  then  beneath  the  fourth  nerve,  and  the  tentorium  cerebelli, 
when  it  divides  into  two  branches, — an  external,  which  turns  out- 
wards on  the  upper  surface  of  the  cerebellum  to  its  free  margin, 
where  it  anastomoses  with  the  external  division  of  the  inferior  cere- 
bellar ; and  an  internal,  which  passes  inwards,  to  the  superior  ver- 
miform process,  to  communicate  witli  the  internal  branch  of  the 
infeiior  cerebellar.  A small  twig,  the  auricular,  is  usually  given 
off  from  the  superior  cerebellar,  which,  lying  in  a groove  in  the 
portio  mollis,  and  beneath  the  portio  dura,  enters  the  auditory  mea- 
tus, for  the  supply  of  the  cochlea,  and  vestibule. 

2.  Posterior  Cerebral  are  likewise  large  ; and  arise  from  the 
termination  of  the  basilar,  and  in  front  of  the  third  nerve  ; each 
then  winds  upwards  and  outwards,  round  the  crus  cerebri  of  its 
own  side,  and  above  the  tentorium,  dividing  into  two  branches, — an 
internal,  to  anastomose  with  the  callosal  at  the  posterior  extremity 
of  the  corpus  callosum  ; and  an  external,  to  communicate  with  the 
cerebral,  and  with  the  hemispheric  branches  of  the  anterior  cerebral 

Rem.arks.— The  divergence  of  these  last  described  branches  forms 
a part  of  a remarkable  arterial  anastomosis  at  the  base  of  the  brain 
known  as  the  circle  of  Willis,  which  should  rather  have  been  termed 
the  heptagon,  as  it  possesses  seven  distinct  walls.  Thus,  it  is  bounded 
posteriorly , by  the  basilar  trunk  and  posterior  cerebral ; laterally 
by  the  posterior  communicating  and  internal  carotids ; and  anteriorly 
by  the  anterior  communicating,  and  anterior  cerebral.  ’ 

reim^  bl^5*  excePt  a discrepancy  in  size,  sometimes  very 


General  Remarks  on  the  Cerebral  Circulation.— The  difference  in 
the  mode  of  supply  to  this  organ,  as  contrasted  with  that  to  the 
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other  component  tissues  of  the  body,  may  be  thus  briefly  enume 
rated  — 1 The  great  size  of  the  vessels,  when  considered  relatively 
to  the  positively  small  amount  of  matter  to  which  they  are  dis- 
tributed ; 2„  Their  long  and  tortuous  course,  and  taj 
unyielding  bony  canals;  3.  The  marked  weakness  of  then  walls, 
when  within  the  cranial  cavity;  4.  The  convergence  of  two  primary 
branches  in  order  to  constitute  a trunk  of  diminished  cahbre  , . 

Their  frequent  and  free  inosculations  ; and  6.  Their  peculiar  mode 

of  distribution  to  the  neural  masses.  . , 

The  strongest  proof  of  the  vital  importance  of  the  brain  substance 
may  be  deduced  from  considering  the  vast  amount  of  nutrition  whic 
rS  and  pathology  cleanly  show,,  that  tins 
lutely  necessary,  both  to  the  proper  development  of  its  function 
and  to  rinte/r  ty  as  a component  part  of  the  entire  animal  system 
S?t  thiL  nafnio  has  been  thus  careful,  in  bestowing  on  It  tb  > 

upon  this  particular  vessel  . unl^so^  lf  ^ 

stration.  The  most  remarkable  xnoscu  at.cn  th^xmts  ^ 

the  circle  of  Willis,  all  danger  rom 1 medium 

guarded  against,  by  the  su  aiat  > , d 1 The  pia  mater  forms 

in  which  the  vessels  are  contmu^ 7 for  the 

the  great  vehicle  for  c°ndurtmg ; J obgerved>  that  several  large 

nutrition  of  the  organ  , u complete  supply 

branches  permeate  the  white  substance,  for  the  mor 

of  the  grey  structure. 
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II.  THYROID  AXIS. 

Arises  from  the  anterior  and  superior  part  of  the  subclavian,  a 
little  external  to  the  vertebral ; it  passes  upwards  and  outwards,  for 
about  half  an  inch,  and  then  terminates  by  dividing  into  its  four 
ultimate  branches. 

Relations. — Anteriorly,  integument,  platysma,  fascia,  sterno-mas- 
toid,  deep  cervical  fascia,  and  internal  jugular  vein ; and  posteriorly, 
edge  of  scalenus,  and  the  phrenic  nerve. 

Remarks. — We  have  observed  nothing  very  peculiar  concerning 
this  artery,  except  its  variable  length. 

Anomalies. — It  may  arise  from  the  subclavian,  in  its  second  stage, 
or  in  common  with  the  internal  mammary,  or  it  may  have  no  exist- 
ence at  all,  each  of  its  branches  arising  independently  from  the  sub- 
clavian. 

Collateral  Branches. — Inferior  thyroid,  ascending  cervical, 
transversalis  colli,  and  transversalis  humeri. 

1.  Inferior  Thyroid  arises  from  the  inner  side  of  the  thyroid 
axis  ; passes  upwards  and  inwards,  towards  the  thyroid  body,  and 
divides  into  three  branches,  of  which  the  most  external  anastomoses 
with  the  superior  thyroid,  the  middle  enters  the  gland  for  its  supply, 
while  the  internal  follows  the  isthmus  or  connecting  lobe,  and  com- 
municates with  its  fellow  of  the  opposite  side. 

Relations. — Anteriorly,  sheath  of  the  vessels,  inferior  laryngeal, 
and  sympathetic  nerve  ; and  posteriorly,  longus  colli,  and  vertebral 
artery. 

Remarks. — This  artery  is  very  variable  in  its  size,  which  appears 
"to  be  regulated  by  that  of  the  superior  thyroid.  It  also  constantly 
gives  off  a small  branch  (inferior  laryngeal),  which  accompanies  the 
inferior  laryngeal  nerve,  for  the  supply  of  the  muscles  of  the  larynx. 

Anomalies—  It  may  arise  either  from  the  vertebral,  common  car- 
otid, or  subclavian,  and  is  sometimes  found  double.  In  an  instance 
where  the  right  subclavian  arose  from  the  descending  portion  of  the 
arch  of  the  aorta,  and  ran  to  its  destination  in  front  of  the  trachea 
the  inferior  thyroid  ascended  directly  in  front  of  that  tube,  although 
its  origin  was  normal  from  the  thyroid  axis. 

2.  Ascending  Cervical. — Arises  from  the  upper  extremity  of  the 
thyroid  axis,  and  passing  directly  upwards,  anastomoses  with  the 
vertebral,  and  occipital. 

Relations. — Anteriorly , deep  cervical  fascia,  and  sterno-mastoid  ; 
posteriorly,  anterior  scalenus ; externally,  phrenic  nerve ; and  in- 
ternally, internal  jugular  vein. 

Remarks.— We  have  never  observed  it  absent,  though  occasion- 
ally it  is  very  small. 
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Anomalies. — It  very  often  springs  from  the  inferior  thyroid,  but 
it  may  arise  from  the  transversalis  colli  or  humeri,  or  from  the 
subclavian  itself.  In  some  instances  it  is  remarkably  large,  and 
under  those  circumstances  the  occipital  artery  may  terminate  at  the 
rectus  capitis  lateralis,  when  the  ascending  cervical  will  take  its 
place  from  this  point,  and  supply  the  branches  of  its  third  stage. 

3.  Transversalis  Colli,  or  Posterior  Scapular.— Usually 
a large  branch,  arising  from  the  posterior  wall  of  the  thyroid  axis; 
it  passes  at  first  backwards  and  upwards,  till  it  arrives  on  a level 
with  the  superior  angle  of  the  scapula;  parallel  to  the  postenoi 
border  of  which  it  bends  downwards,  here  receiving  the  name  of 
posterior  scapular,  and  at  its  inferior  angle  anastomoses  with  the 
subscapular,  and  circumflexus  scapulas. 

Relations. — Anteriorly,  sterno-mastoid,  omo-hyoid,  trapezius,  leva- 
tor anguli  scapulae,  rhomboidei  minor  and  major;  posteriorly,  an- 
terior scalenus,  phrenic  nerve,  brachial  plexus,  middle  and  posterior 
scaleni,  splenius  colli,  and  serratus  posticus  supeiior. 

Remarks.— It  will  be  recollected,  that  this  artery  is  found  in  the  9 
two  posterior  triangles  of  the  neck,  viz.,  in  the  apex  of  the  low er,  | 
and  base  of  the  upper,  in  both  situations  being  comparatively  super-  * 
ficial,  as  it  is  covered  only  by  the  skin  and  fascia ; and  in  its  descent 
along  the  base  of  the  scapula,  is  often  found  buried  in  the  msei  - 
tions  of  the  serratus  magnus.  At  its  termination  it  occupies  the  tn- 
angular  interval,  bounded  by  the  trapezius  above,  the  latissimus  , 
dorsi  below,  and  posterior  border  of  the  scapula  externally. 

Anomalies—  It  may  arise  by  a common  trunk  with  the  transver- 
salis humeri,  or  from  the  subclavian  in  its  first,  second,  or  third  stage. 

Collateral  Branches. -Two  in  number-superficial,  cervical, 

1.  Superficial  Cervical,  arises  from  the  angle  of  the  transver- 
salis colli,  as  it  bends  downwards,  beneath  the  levator  angu  i sen- 
pulse  ; it  ascends  beneath  the  trapezius,  supplying  i , ^ 111,0  , 

glands  and  areolar  tissue,  and  auastomoses  with  the  vertebn  , 

t! ' 2 0<Spi  n al'. — Generali)'  a large  branch,  arising  from  the  artery 
while  it  lies  at  the  base  of  the  scapula;  it  passes  inwards,  supplying 
the  erectors  of  the  spine,  and  communicates  with  the  postenon 

4 Transversalis  Humeri,  or  Suprascapular,  also  arises  from  t.ie 
back  part  of  the  thyroid  axis ; it  passes  downwards  and  back^^J 
the  superior  costa  of  the  scapula,  and  entering  the  sup^pmou^ 
above  the  transverse  ligament,  and  through  the  tibi  es  of  * 

muscle,  divides  into  two  branches,— the  superior,  supply  mg  P 

spiuatus,  while  the  inferior  winding  downwards,  between  the  spine 
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the  scapula  and  edge  of  the  glenoid  cavity,  and  under  the  spino- 
glenoid  ligament,  supplies  the  infraspinatus  muscle,  and  anastomo- 
ses with  the  circumflexus  scapula:. 

Relations.  Anteriorly,  sterno-mastoid,  fascia,  external  jugular 
vein,  clavicle,  trapezius,  and  omo-hyoid  ; posteriorly,  the  scaleni, 
phrenic  nerve,  and  brachial  plexus,  with  the  subclavian  artery  in 
its  third  stage. 

Remarks.  This  vessel  crosses  the  subclavian  artery  in  its  second 
stage,  but  is  separated  from  it  by  the  anterior  scalenus,  and  phrenic 
nerve  ; it  nearly  at  the  same  point,  is  crossed  superficially  by  the 
external  jugular  vein,  but  divided  from  it  by  the  cervical  fascia. 
While  lying  in  the  posterior  inferior  triangle  of  the  neck,  it  is  gene- 
rally concealed  from  view  by  the  clavicle,  to  which,  as  well  as  to  the 
subclavian  vein,  it  is  attached  by  a process  of  the  deep  fascia,  and 
hence  the  idea  entertained  of  its  frequent  absence,  as  it  is  kept 
firmly  fixed  beneath  the  bone,  concealed  from  view,  unless  the  invest- 
ing fascia  is  divided. 

Anomalies.  It  may  arise  in  common  with  the  transversalis  humeri 
from  the  subclavian,  in  either  of  its  three  stages  ; and  we  have  also 
observed  it  to  spring  from  the  axillary. 

Collateral  Branches. — Only  one”  the 
1.  Supra-acromial,  which  is  given  off  from  the  artery  while  under 
he  trapezius  ; it  passes  outwards,  beneath  that  muscle,  to  the  acro- 
mion process,  and  there  anastomoses  with  the  acromial-thoracic,  and 
circumflex,  from  the  axillary. 


hi. 


INTERNAL  MAMMARY, 

Arises  from  the  inferior  part  of  the  subclavian,  runs  downwards 
and  inwards,  along  the  outer  margin  of  the  sternum,  enters  the  wall 
of  the  abdomen  through  the  costo-xiphoid  space,  which  is  bounded 
on  either  side  by  the  first  costal  anti  xiphoid  attachments  of  the 

7 fr°7  h/  ,the  co»to-xipl'oid  ligament,  insinuates 
itself  into  the  back  part  of  the  sheath  of  the  rectus  ; and,  having 
descended  as  low  as  the  umbilicus,  anastomoses  with  both  epigastrics 
and  the  lumbar  arteries.  1 6 ’ 

nsf^Ti Anteriorly,  phrenic  nerve,  clavicle,  left  vena  innomi- 
ata,  costal  cartilages,  intercostal  muscles,  costo-xiphoid  ligament- 
ami  rectus  muscle  ; .posteriorly,  triangularis  sterni,  pleura,  perito- 
neum, and  posterior  layer  of  internal  oblique. 

Remarks.— The  position  of  the  phrenic  nerve  to  this  vessel  is  not 

'wiseT  C°nHta,nt?  a'S,We  liave  observed  it  not  only  splitting,  but  like- 
unning  behind  it.  It  its  course  downwards  it  lies  nnf  •+ 
quarter  of  a,,  inch  from  the  edge  of  the  ,te  " „m.  ’ ‘ ^ * 
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Anomalies.— It  may  arise  in  common  with  the  thyroid  axis,  or  I 
from  the  second  or  third  stages  of  the  subclavian,  from  the  lnuonn- 
nata.  or  even  from  the  arch  of  the  aorta.  Its  relation  to  the  trian- 
gularis sterni  is  always  very  variable,  as  it  may  either  run  m front 
of  it,  or  behind  it,  or  through  it. 

Collateral  Branches. — Thymic,  mediastinal,  comes  nervi  p ie- 
nici,  intercostals,  diaphragmatic,  and  ramus  abdominalis. 

1 Thymic.— Small  twigs,  sometimes  only  one,  that  arise  from  the  I 
artery  as  it  enters  the  thorax  ; they  pass  inwards,  and  supply  the  I 
thymus  gland,  and  loose  areolar  tissue,  communicating  with  those  ^ 

of  the  opposite  side.  1 

2.  Mediastinal.— Small  twigs  that  ramify  on  the  posterior  surface 
of  the  sternum,  to  which  bone  they  also  send  several  filaments. 

3 Comes  Nervi  Phrenici.— Arises  opposite  the  first  rib ; it  passes 
down,  in  company  with  the  phrenic  nerve  on  the  side  o the  pm- 
cardium,  to  which  it  sends  several  twigs,  and  reaching  the  diaphra  m, 
divides  into  two  branches,  which,  encircling  the  cord Jorm  tendon 
form  a zone  around  it,  from  which  filaments  are  distributed  to  the 

muscular  structure.  . 

4 INTERCOSTALS.-Generally  five  in  number  ; they  arise  from 
the  outer  wall  of  the  artery,  opposite  the  five  superior  intercosta  I 
snaces  and  passing  outwards,  at  first  between  the  pleura  .and  in- 
ternal ’layer  of  intercostal  muscles,  perforating  the  latter,  and  lying 
between  the  external  and  internal,  they  run  outwards,  each  along 
the  inferior  margin  of  the  corresponding  superior  rib,  usually  sen 
££  downwards°a  smaller  branch,  which  winds  along  the  upper 
edge  of  the  inferior  rib;  they  terminate  by  anastomosing  ™th  sim  ; 
lar  branches  from  the  superior  intercostal,  and  thoracic  aoi ta. 

sometimes  from  the  internal  mammas?  '«elf,  1 
are  thrown  off,  to  supply  the  integuments  of  the  thorax,  and 

rttZSL"'**.  * ta  tae  back  pact  of  the  sheath 

lower  intercostal  spaces,  to  anastomose  subclavian,  are 

The  branches  given  off  in  the  second  stage  of  the  subcla  , 

the  superior  intercostal,  and  the  cervicalis  profunda. 
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IV.  SUPERIOR  INTERCOSTAL 

Arises  from  the  back  part  of  the  subda^^wh^e  un^  co^ 
of  the  anterior  scalenus;  it  passes  downwards  and  backvw 
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terminates  on  the  right  side,  at  the  third  intercostal  space ; and  on 
the  left,  at  the  second. 

Relations. — Anteriorly,  pleura  ; posteriorly,  neck  of  ribs,  and  first 
dorsal  nerve  ; internally,  dorsal  ganglia  of  sympathetic  ; and  exter- 
nally, emergence  of  proper  spinal  nerves. 

Remarks. — We  have  occasionally  observed  this  vessel  passing  be- 
hind the  neck  of  the  first  rib,  and  then  coming  forwards,  between  it 
and  the  second,  to  assume  its  proper  position. 

Anomalies. — It  may  arise  from  the  first  stage  of  the  sub-clavian, 
or  from  the  vertebral,  thyroid  axis,  or  deep  cervical. 

Collateral  Branches. — Anterior,  and  posterior. 

1.  Anterior,  or  Intercostal,  consist  of  two  on  the  left  and  three 
on  the  right  side ; they  pass  directly  outwards  on  the  anterior  costo- 
transverse ligament,  then  on  the  external  layer  of  intercostals,  and 
entei  between  the  latter  and  internal,  at  the  angle  of  the  rib  j a 
little  beyond  this  point  they  each  throw  off  a small  branch,  which 
runs  along  the  margin  of  the  rib  below,  supplying  the  muscles  in 
front  of  it  and  behind  it,  while  the  superior  wind  beneath  the  inferior 
edge  of  the  rib  above,  but  separated  from  it  by  the  vein,  and  termi- 
nates by  anastomosing  with  the  mammary  and  branches  from  the 
axillary. 

2.  Posterior  Branches,  pass  backwards  between  the  transverse 
processes,  above  and  below ; the  bodies  of  the  vertebrae  internally, 
and  the  costo-transverse  ligament  externally,  and  piercing  the  erec- 
tors of  the  spine,  which  they  supply,  terminate  in  cutaneous  filaments, 
which  ramify  in  the  integument  over  those  muscles,  anastomosing 
freely  with  each  other. 


V.  DEEP  CERVICAL, 

Arises  close  to  the  superior  intercostal,  and  passes  at  first  back- 
wards, between  the  first  rib  and  transverse  process  of  the  seventh 
cervical  vertebra,  then  upwards  and  backwards,  and  terminates  by 
anastomosing  with  the  vertebral,  and  the  occipital. 

Relations.  Anteriorly,  anterior  scalenus,  brachial  plexus  and  corn- 
plexus  ; posteriorly,  middle  and  posterior  scaleni,  and  semispinalis 
colli.  r 


Remarks.—  We  have  observed  it  to  pass  between  the  sixth  and 
seventh  transverse  processes.  While  lying  between  the  semispinalis 
colli,  and  complexus,  it  is  in  company  with  the  posterior  cervical 
plexus,  and  posterior  jugular  vein,  and  is  always  bound  to  the  subia 
cent  muscle  by  a dense  fascia ; in  passing  backwards,  it  runs  between 
the  last  cervical  aud  first  dorsal  nerves. 

Anomalies.— It  may  arise  from  the  subclavian,  transversalis  colli 
or  superior  intercostal.  ’ 
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ARTERIES  OF  THE  UPPER  EXTREMITY. 

As  we  have  already  remarked,  the  subclavian  artery  terminates  at 
the  lower  border  of  the  first  rib ; or  to  speak  more  properly,  it  changes' 
its  name,  at  this  point,  from  subclavian  to  axillary,  for  the  trunk  is 
still  the  same,  presenting  no  single  feature  by  which  we  would  be 
enabled  to  distinguish  one  part  from  the  other.  The  division  is  in 
fact  purely  arbitrary,  depending  upon  the  space  which  each  occupies 
for  the  nomenclature  which  they  have  severally  received. 


AXILLARY  ARTERY. 

Commences  opposite  the  inferior  margin  of  the  first  rib,  and  pass- 
ing downwards,  backwards,  and  outwards,  terminates  in  the  brachial, 
at  the  lower  margin  of  the  latissimus  dorsi,  and  teres  major.  It  is 
crossed  above  its  middle  by  the  pectoralis  minor,  and  hence  its  di\i- 
sion  into  three  stages,— the  first,  extending  from  the  first  rib  to  the' 
upper  margin  of  the  lesser  pectoral ; the  second,  comprehending  that 
portion  which  lies  beneath  the  lesser  pectoral  ; and  the  third, 
reaching  from  the  lower  border  of  that  muscle  to  that  of  the  latis- 
simus dorsi,  and  teres  major. 

Relations— First  Stage.— Anteriorly,  integument,  platysma,  fascia, 
supraclavicular  branches  of  cervical  plexus,  great  pectoral,  costo-; 
coraco-clavicular  ligament,  anterior  thoracic  nerve,  and  cephalic  vein; 
posteriorly,  first  indigitation  of  serratus  magnus,  and  first  layer  ot 
intercostal  muscles,  with  middle  thoracic  nerve  ; externally  and  pos- 
teriorly, brachial  plexus ; aud  internally  and  anteriorly,  axillary 

'^Second  Stage.— Anteriorly,  integument,  fascia,  greater  and  lesser 
pectorals  ; posteriorly,  brachial  plexus,  areolar  tissue,  andlympha tw 
glands  ; externally  and  anteriorly,  coracoid  process  ; and  internally 
and  slightly  anteriorly,  the  axillary  vein.  _ 

Third  Stage—  Anteriorly,  integument,  fascia,  and  grea  pec  * 
axillary  vein,  and  trunk  of  median  nerve;  posteriorly,  tendons  or 
subscapular,  latissimus  dorsi,  and  teres  major,  with  circumflex,  ,j 
musculo-spiral  nerves ; externally,  external  cutaneous  nerve  am 
outer  head  of  the  median ; and  internally,  internal  cutaW  idnar 
and  inner  head  of  the  median.  In  this  stage,  it  is  also  slightly  over 
lapped  by  the,  inner  edge  of  the  coraco-brachialis.  ^ 

Remarks. — The  axillary  artery,  is  of  much  importance  i o h 
cal  point  of  view.  Between  the  side  of  the  thorax  and  the 
it  occupies  a space  called  the  axilla,  which  variesmextent,^ 
ing  to  the  height  to  which  the  arm  may  be  elevated.  The  mten^ 
of  the  cavity,  when  cleared  of  its  contents,  represents  a con 
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three  sides,  the  apex  corresponding  to  a triangular  bony  space  su- 
pei'iorly,  bounded  in  front  by  the  clavicle;  behind  and  internally,  by 
the  first  rib  ; and  externally,  by  the  superior  costa  of  the  scapula  ; 
through  this  space,  which  is  bridged  across  by  the  deep  cervical 
fascia,  the  following  parts  pass,  each  carrying  on  it  a tubule  of  the 
fascia,  as  they  either  ascend  or  descend — most  internally,  the  axillary 
vein,  external  to  which  is  the  artery,  surrounded  by  a series  of  lym- 
phatic ducts,  and  still  more  externally,  the  brachial  plexus,  which 
' also  lies  on  a plane  posterior  to  both  artery  and  vein.  The  base  of 
this  region  is  formed  by  the  latissimus  dorsi,  teres  major,  and  great 
pectoral,  the  interspace  between  the  two  first  and  the  last  of  these 
muscles  being  completed  by  integument,  fascia,  and  a few  tendinous 
bands  stretched  between  their  opposite  margins,  through  which  the 
branches  of  the  intercosto-humeral  nerves  ramify,  in  their  course  to 
reach  the  back  and  inper  side  of  the  arm.  The. boundaries  of  the 
axillary  space  may  be  thus  stated : — Anteriorly,  both  pectorals,  and 
ligamentum  bicorne,  the  lesser  pectoral  however,  only  forming  a 
partial  covering,  being  deficient  both  above  and  below  ; internally, 
ribs,  intercostal  muscles,  and  serratus  magnus  ; and  posteriorly  and 
externally,  subscapular,  teres  major,  and  latissimus  dorsi.  In  its 
natural  condition,  it  is  filled  up  by  a quantity  of  lax  watery  areolar 
tissue,  numerous  glands,  axillary  artery  and  vein,  with  their  branches, 
brachial  plexus,  and  intercosto-humeral  nerves.  The  axillary  glands 
are  divisible  into  four  sets,  which  observe  the  following  arrange  - 
- ment : — Those  constituting  the  first  set,  are  irregularly  scattered 
through  the  cavity  ; those  of  the  second,  are  found  on  its  posterior 
wall,  in  company  with  the  subscapular  artery ; those  of  the  third,  on 
its  anterior,  with  the  thoracica  longa ; and  those  of  the  fourth,  pass 
upwards,  with  the  axillary  trunk  itself,  and  become  continuous 
with  those  of  the  neck.  The  base  communicates  with  the  brachial 
region,  through  an  aperture,  close  to  the  humerus,  bounded  in 
front,  by  the  insertion  of  the  great  pectoral ; behind,  by  the  con- 
joined tendons  of  the  latissimus  dorsi  and  teres  major  ; externally, 
by  the  bone  ; aud  internally,  by  the  fascia,  constituting  the  floor 
of  the  cavity,  and  prolonged  on  the  inner  aspect  of  the  arm  ; 
through  this,  pass  the  coraco-bracliialis,  both  tendons  of  the 
biceps,  and  axillary  artery,  with  its  vein  directly  in  front  of  it,  and 
with  the  ultimate  branches  of  the  plexus,  investing  it  on  all  sides. 

Anomalies. — The  axillary  may  divide  into  radial,  and  ulnar,  in 
this  space,  as  high  up  as  the  inferior  margin  of:  the  first  rib,  of 
which  we  formerly  saw  an  example ; or  in  its  centre,  or  lower 
part.  It  may  also  bifurcate  into  two,  one  of  which  will  throw  off 
all  the  axillary,  and  sometimes  the  brachial  branches,  while  the 
other  descends  to  divide  into  radial,  aud  ulnar.  W e have  also  seen 
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an  instance,  where  at  the  upper  part  of  the  space  it  divided  into 
two  branches  of  nearly  equal  size,  but  which  united  again  at  the 
lower  part,  the  median  nerve  passing  from  behind  forwards,  be- 
tween them. 

Collateral  Branches  of  the  Axillary,  are  seven  in  number, 
and  may  be  divided  into  four  internal,  viz.,  thoracica  acromialis, 
tlioracica  suprema,  thoracica  alaris,  and  thoracica  longa  ; and  three 
external,  viz.,  anterior,  and  posterior  circumflex,  and  subscapular. 


I.  THORACICA  ACROMIALIS. 

A thick,  short  trunk,  varying  from  a quarter  to  half  an  inch  in 
length,  arises  from  the  front  of  the  axillary,  opposite  the  acromion 
process,  and  is  thus  bounded  : — Externally  and  superiorly,  by 
the  cephalic  vein,  as  it  curves  around  it,  to  join  the  axillary 
vein ; internally,  by  the  axillary  vein ; and  below,  by  the  lesser  pec- 
toral. Between  the  deltoid  and  greater  pectoral,  it  divides  into  four 
branches,— one  of  which  passes  upwards  and  outwards,  beneath  the 
deltoid  muscle,  and  along  the  margin  of  the  triangular  ligament,  to 
the  acromion  process,  where  it  anastomoses  with  the  circumflex,  and 
transversalis  humeri ; a second  (thoracica  humeraria),  winds  down- 
wards and  outwards,  between  the  deltoid  and  great  pectoral,  in  com- 
pany with,  but  beneath,  the  cephalic  vein,  enters  the  substance  ot 
the  deltoid,  and  communicates  with  the  circumflex  ; the  third,  runs 
downwards  and  inwards,  along  the  upper  border  of  the  lesser  pecto- 
ral to  the  serratus  magnus,  which  it  supplies,  anastomosing  with  the 
mammary  and  intercostals  ; while  the  fourth,  always  very  small,  » 
reflected  upwards  and  inwards, over  the  ligamentum  bicorne,  which 
it  afterwards  perforates,  for  the  supply  of  the  subclavius  muscle. 


II.  THORACICA  SUPREMA. 

Smaller  than  the  last ; it  runs  downwards  and  inwards,  between 
the  two  pectorals,  to  both  of  which  it  gives  numerous  branches,  and 
ultimately  anastomoses,  on  the  wall  of  the  thorax,  with  the  mammary 
and  intercostals. 


III.  THORACICAE  ALARES. 

Usually  numerous,  but  small  ; they  spring  from  the  inner  side  of 
the  axillary,  beneath  the  lesser  pectoral,  and  are  distributed  to 
glands  and  areolar  tissue  of  the  axillary  cavity,  communicating  freely 
with  each  other. 
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IV.  THORACICA  LONGA,  01’  EXTERNAL  MAMMARY, 

Arises  below  the  tendon  of  the  lesser  pectoral,  and  passing  down- 
wards and  inwards,  terminates  on  the  side  of  the  thorax,  by  anasto- 
mosing with  the  mammary  and  intercostal. 

Relations. — Anteriorly,  greater  pectoral ; posteriorly,  serratns  mag- 
nus  ; and  superiorly,  lesser  pectoral. 

Remarks. — These  four  thoracic  branches  are  very  variable  in  size, 
particularly  the  alar  and  long  thoracic,  the  latter  being  the  larger  in 
the  female,  from  supplying  the  mammary  gland. 

Anomalies,  are  more  frequent  in  these  branches  than  in  any  others 
in  the  body ; in  fact  they  are  very  rarely  regular.  The  two  first 
almost  always  arise  in  common,  or  the  entire  of  them  may  spring 
from  a common  trunk,  while  the  alar  thoracic  may  be  either  single, 
and  then  subdivide  ; or  consist  of  two,  three,  or  four  primary 
branches. 

V.  ANTERIOR  CIRCUMFLEX. 

Always  small,  as  contrasted  with  the  posterior ; it  arises  from 
the  axillary,  opposite  the  lower  edge  of  the  subscapular  tendon, 
and  passes  directly  outwards,  as  far  as  the  bicipital  groove,  where 
it  divides  into  three  branches — an  ascending,  w7hich  enters  the  joint 
with  the  long  tendon  of  the  biceps,  for  its  supply  ; a descending, 
which  passes  downwards,  through  the  groove,  to  anastomose  with  the 
profunda ; and  a middle,  which  continues  its  course,  to  communicate 
with  the  posterior  circumflex. 

Relations. — Anteriorly,  deltoid,  external  cutaneous  nerve,  outer 
head  of  median,  coraco-brachialis,  and  short  and  long  heads  of 
biceps  ; posteriorly,  surgical  neck  of  humerus. 

Anomalies. — It  may  arise  in  common  with  the  posterior  circumflex, 
or  from  the  long  thoracic,  or  the  subscapular. 

VI.  POSTERIOR  CIRCUMFLEX. 

Always  large  ; arises  close  to  the  preceding,  and  runs  backwards 
and  outwards,  through  a quadrilateral  space,  behind  the  joint,  and 
divides  into  three  sets  of  branches— scapular,  to  anastomose  with 
the  suprascapular;  articular,  to  supply  the  joint ; 'and  muscular, 
to  the  deltoid,  anastomosing  with  the  anterior  circumflex. 

_ Relations.— As  it  winds  backwards,  it  has  above  it,  the  capsular 
ligament,  and  circumflex  nerve ; below  it,  the  teres  major,  and  latis- 
simus  dorsi ; external  to  it,  the  neck  of  the  humerus  ; and  internal 
to  it,  the  long  head  of  the  triceps. 

Anomalies.— It  frequently  springs  from  the  subscapular,  anterior 
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circumflex,  or  longthoracic ; occasionally,  from  the  superior  profunda, 
when,  in  its  course  to  reach  its  destination,  its  direction  is  peculiar, 
as  it  no  longer  passes  through  the  quadrilateral  space  just  described, 
but  through  another,  below  the  axillary  cavity,  triangular  in  shape, 
and  bounded  as  follows  Above,  teres  major,  and  latissimus  dorsi; 
externally,  shaft  of  humerus  ; and  internally,  long  head  of  triceps. 


VII.  SdBSCAPULAR. 

The  largest  branch  of  the  axillary  ; arising  opposite  the  lower 
margin  of  the  subscapularis  tendon  ; it  passes  downwards  back- 
wards, and  inwards,  for  about  an  inch,  and  then  divides  in  o wo 
branches— an  anterior  or  proper  subscapular,  and  a posterior  or  cir- 
cumflexus,  or  dorsalis  scapulae. 

Relations.  — Anteriorly , internal  cutaneous,  ulnar,  and  muscu 
spiral  nerves,  with  the  subscapular,  and  the  axillary  vein  ; pos- 
teriorly, tendon  of  subscapular.  , , , 

1.  Anterior,  or  Continued ITRUNK.-Passes  downwards  and  back- 
wards, along  the  inferior  margin  of  the  subscapular  muscle,  an 
reaches  the  inferior  angle  of  the  scapula,  where  it  anastomoses  wit 
the  posterior  scapular,  and  dorsalis  scapulae. 

2.  Circumflexa,  or  Dorsalis  Scapulae.  In  size  ie  pi  opei  c 

tinuation  of  the  subscapular  trunk  ; it  passes  backwards, Ahroug  a 
triangular  space,  bounded  externally,  by  the  long  head  of  the  tnoeps, 
above,  by  the  teres  minor ; and  below,  by  the  teres  major,  and  l*hm- 
inns  dorsi  ; winding  now  upwards,  into  the  mfraspmous  foja, 
lying  dose  to  the  bone,  it  divides  into  two  branclies-an  anterior, 
to  anastomose,  beneath  the  spine,  with  the  ° 

scapular  ; and  a posterior,  which  descends  to  communicate  w ith 
posterior  scapular,  and  continued  trunk  of  the  subsc^pu  an 

Remarks The  point  of  division  of  the  subscapular,  into 

tenninal  branches ^j  ust  described,  is  very  variable,  -nging  from  J 
ouarter  of  an  inch  to  an  inch  and  a half  from  its  point  of  origin  and 
although  we  have  followed  the  general  rule  in  making  the i pos  « ■ ^ 
or  circumflex  scapular,  pass  tough  the  triau^cr  .^4.  of 
we  have  given  the  boundaries  in  the  preceding  paragraph,  si 
«pScf«ouKI  lead  US  to  state,  that  such  J 
course,  as  the  vessel  almost  uivaxiabiy  runs fbfk^rds  abo 

teres  minor,  and  close  to  the  inferior  costa  o The  inus- 
it  is  united  by  a dense  fibrous  arch,  which  pr«tects  it  from 

cular  pressure,  to  which  it  would  circum- 

Anomalies.-  The  subscapular  may  arise  fiom  the  postenon 

flex,  or  occasionally  from  the  long  thoracic. 


VASCULAR  SYSTEM, 


683 


ARTERIES  OR  ARM. 

As  in  the  preceding  instance,  here  again  there  is  no  direct  division 
between  the  axillary  artery,  and  the  brachial,  the  trunks  being  pre- 
cisely the  same,  and  the  nomenclature  purely  regional. 


BRACHIAL  ARTERY. 

The  direct  continuation  of  the  axillary,  commences  at  the  inferior 
margin  of  the  latissimus  dorsi,  and  teres  major,  from  which  it  passes 
downwards,  forwards,  and  outwards,  and  terminates  a little  above 
the  coronoid  process  of  the  ulna,  by  dividing  into  radial,  and  ulnar. 

Relations. — Anteriorly,  inner  margin  of  biceps,  median  nerve,  and 
semilunar  fascia,  which  separates  it  from  the  median  basilic  vein,  and 
internal  cutaneous  nerve,  in  the  triangular  hollow  at  the  bend  of  the 
elbow  ; posteriorly,  long  head  of  triceps,  but  separated  from  it  by 
the  musculo-spiral  nerve,  and  superior  profunda  artery,  short  head 
of  the  triceps,  insertion  of  the  coraco-brachialis,  and  brachialis  an- 
ticus ; internally,  brachial  aponeurosis,  internal  cutaneous,  and,  lower 
down,  median  nerve,  with  basilic  vein  ; and  externally,  coraco-bra- 
chialis, and  median  nerve  above ; and  tendon  of  biceps  inferiorly. 

Remarks. — It  will  be  observed  that  the  median  nerve  holds  three 
relations  to  the  brachial  artery,  being  at  first  slightly  to  its  outer  side, 
but,  crossing  it  anteriorly,  about  the  middle  of  the  arm,  becomes  ulti- 
mately internal  to  it.  Two  veins  likewise  accompany  this  artery  ; 
one,  the  larger,  lying  internal  and  posterior  to  it ; the  other,  smaller, 
external  and  anterior ; while  numerous  cross  branches  unite  them 
to  each  other.  Dr.  Corbett,  in  his  work  on  the  Arteries,  has  drawn 
a very  fair  analogy  betwen  this  artery,  with  its  muscular  and  fascial 
relations,  and  the  femoral,  as  it  occupies  the  middle  third  of  the  thigh, 
or  Hunter’s  canal.  Opposite  the  flexure  of  the  joint,  the  brachial 
artery  lies  in  a triangular  space,  called  the  anticubital  fossa,  which 
may  be  exposed  by  removing  the  integument,  and  superficial  fascia, 
with  the  external  and  internal  cutaneous  nerves,  basilic,  cephalic, 
and  median  basilic,  and  median  cephalic  veins,  and  ultimately  the 
semilunar  fascia  of  the  biceps,  which  constitutes  its  operculum  or 
covering.  This  space  is  bounded  externally,  by  the  supinator  longus ; 
internally,  by  the  pronator  teres ; superiorly,  by  the  belly  of  the  bra- 
chialis anticus  ; posteriorly,  by  the  tendon  of  the  brachialis  anticus, 
with  that  of  the  biceps ; and  anteriorly,  by  the  semilunar  aponeurosis! 
It  contains  three  very  important  parts,  which  lie,  from  without  in- 
wards, in  the  following  order  tendon  of  biceps,  brachial  artery,  and 
median  nerve  ; but  it  should  be  remembered,  that  still  more  exter- 
nally, between  the  supinator  longus  and  brachialis  anticus,  the  mas- 
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culo-spiral  nerve  and  artery  are  situated  ; and  more  internally, 
beneath  the  pronator  teres,  is  the  anostomotica  magna,  communicat- 
ing with  the  anterior  ulnar  recurrent,  while  in  the  apex  of  the  space 
are  found  the  mediana  profunda  vein,  radial  and  ulnar  arteries,  with 
interosseous  trunk. 

Anomalies. — The  brachial  artery  may  sometimes  be  double,  de- 
pending on  a high  bifurcation  of  the  axillary,  and  in  this  case  its 
representative  branch  is  generally  that  which  afterwards  becomes 
the  radial,  which  takes  its  usual  course,  while  that  which  is  to  be 
the  ulnar,  runs  more  directly  towards  the  internal  condyle.  Excep- 
tions to  this  rule  will  however,  occur,  and  then  the  smaller  trunk 
or  radial,  which  at  first  lay  internal  to  the  larger,  as  far  as  the  inferior 
third  of  thearm,  will  cross  under,  and  become  external  to  it,  the  larger, 
or  ulnar,  in  this  instance  representing  the  brachial  trunk;  where 
this  high  bifurcation  does  exist,  the  two  branches  usually  communi- 
cate, by  a cross  branch,  at  the  bend  of  the  elbow.  The  brachial  may 
also  separate  into  its  two  divisions,  at  some  distance,  either  above  or 
below,  the  coronoid  process ; and  it  should  likewise  be  borne  in  mind 
that  the  median  nerve  often  crosses  behind,  and  not  in  front  of,  the 
artery. 

Collateral  Branches  of  the  Brachial. — Several  to  the  muscles 
clothing  the  humerus,  and  one  usually  very  large,  the  nutritious  ar- 
tery of  the  bone  ; those  which  have  received  names  are — 1.  The  su- 
perior profunda ; 2.  Inferior  profunda ; and  3.  Anastomotica  magna. 


I.  SUPERIOR  PROFUNDA. 

The  largest  branch ; arising  from  the  brachial,  immediately  below 
the  tendons  of  the  latissimus  dorsi,  and  teres  major  ; it  passes  back- 
wards  and  outwards,  in  company  with  the  musculo-spiral  neive,  >e- 
tween  the  short  and  long  head  of  the  triceps,  and  then  between  that 
muscle  and  the  bone,  where  it  divides  into  two  branches— a musculo- 
spiral  or  anterior,  and  an  olecranoid  or  posterior  ; the  former  winds 
round  the  humerus,  which  it  grooves,  and  a little  below  the  middle 
of  that  bone  divides  into  two  branches,  one  of  which  perforates  the 
external  intermuscular  septum,  and  reaching  the  cleft  between  the 
supinator  longus  and  brachialis  anticus,  anastomoses  with  the  an- 
terior radial  recurrent ; while  the  other  descends,  behind  the  external 
condyle,  to  communicate  with  the  posterior  interosseous  recurrent; 
the  posterior  or  olecranoid  branch  passes  almost  vertically  ovn 
wards,  lying  in  the  substance  of  the  triceps,  to  the  same  point, 

where  its  anastomosis  is  similar.  . 

Anomalies. — It  may  arise  in  common  with  the  posterior  circum- 
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flex,  the  trunk  of  origin  being  in  this  instance  from  the  brachial,  or 
it  may  spring  from  a branch  common  to  it  and  the  inferior  profunda. 

II.  INFERIOR  PROFUNDA. 

Smaller  than  the  last ; arises  from  the  brachial,  opposite  the  in- 
sertion of  the  coraco-brachialis  ; it  passes  at  first  downwards  and 
backwards,  on  the  brachialis  anticus,  and  between  the  ulnar  nerve 
and  brachial  artery ; along  with  that  nerve  perforates  the  internal  in- 
termuscular septum,  then  a few  fibres  of  the  triceps,  and  reaching 
the  groove  between  the  internal  condyle  and  olecranon  process,  be- 
tween the  two  heads  of  the  flexor  carpi  ulnaris,  anastomoses  with 
the  posterior  ulnar  recurrent. 

Anomalies. — It  generally  arises  in  common  with  the  nutritious 
artery  of  the  bone,  or  sometimes  with  the  superior  profunda. 

III.  ANASTOMOTICA  MAGNA. 

Variable  in  size  ; arises  about  an  inch  and  a half  above  the  inter- 
nal condyle ; it  passes  directly  inwards,  under  the  median  nerve,  and 
on  the  brachialis  anticus ; and  on  reaching  the  inner  edge  of  that 
muscle  divides  into  two  branches — a descending,  and  a transverse  ; 
the  former  passes  downwards,  under  the  pronator  teres,  and  on  the 
brachialis  anticus,  to  anastomose  with  the  anterior  ulnar  recurrent ; 
while  the  latter,  piercing  the  internal  intermuscular  septum,  com- 
municates with  the  inferior  profunda. 

Anomalies. — It  may  arise  from  the  brachial  by  two  distinct  trunks, 
each  of  which  will  then  pursue  the  course  indicated  above. 

ARTERIES  OF  THE  FOREARM. 

At  the  bend  of  the  elbow,  or  opposite  the  coronoid  process  of  the 
ulna,  the  brachial  artery  divides  into  two  branches — the  radial,  and 
the  ulnar. 


RADIAL  ARTERY. 

Must  be  considered  as  the  direct  continuation  of  the  brachial  in  di- 
rection, though  it  is  always  inferior  in  size  to  the  ulnar ; it  passes 
at  first  vertically  downwards,  as  far  as  the  upper  edge  of  the  annular 
ligament  (first  or  vertical  stage),  then  winds  backwards,  to  the  dor- 
sum of  the  hand,  and  ultimately  through  the  first  interosseous  space 
to  its  palmar  aspect  (oblique  stage),  where  it  divides  into  its  ultimate 
branches. 

Relations — First  Stage. — Anteriorly,  integument,  fascia,  twigs  of 
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external  cutaneous  nerve,  and  intermuscular  septum  ; posteriorly, 
tendon  of  biceps,  supinator  brevis,  and  branches  of  musculo-spiral  1 
nerve,  tendon  of  pronator  teres,  radial  attachment  of  flexor  sublimis, 
tendon  of  flexor  pollicis  longus,  and  pronator  quadratus ; externally,  I 
supinator  longus,  and  radial  nerve,  me  latter,  only  for  its  upper  two- 
thirds  ; and  internally,  pronator  teres  for  its  upper  third,  and  flexor 
carpi  radialis  for  its  two  inferior. 

Second  Stage. — Posteriorly,  tendons  of  extensor  ossis  metacarpi, 
and  primi  internodii  pollicis,  and  after  crossing  the  triangular  space  j 
intercepted  between  those  tendons  and  that  of  the  extensor  secundi 
internodii  pollicis,  it  ultimately  rests  on  that  of  the  abductor  in- 
dicis ; anteriorly,  external  lateral  ligament,  back  of  carpus,  occasion- 
ally tendon  of  extensor  carpi  radialis  longior,  and  adductor  pollicis.  i 

Remarks. — The  radial  nerve  is  in  communication  with  its  artery 
in  only  the  upper  and  middle  thirds  of  its  vertical  stage,  in  both 
being  external  to  it,  but  more  remote  from  it  in  the  former  ; in  its 
inferior  third,  it  winds  away  from  it  altogether  under  the  supinator 
longus,  but  we  will  see  that  it  again  gets  into  relation  with  it  in  its 
oblique  stage  on  the  back  of  the  carpus,  where  the  vessel  lies  in  a 
perfect  triangular  space,  bounded  externally  by  the  extensor  ossis 
metacarpi  and  primi  internodii  pollicis ; internally,  by  the  extensor 
secundi  internodii  pollicis  ; superiorly,  by  the  lower  edge  of  tho  pos- 
terior annular  ligament,  while  the  apex  is  formed  by  the  convergence 
of  the  several  tendons  to  their  insertion  into  the  thumb.  Here  the 
vessel  is  most  superficial,  being  covered  only  by  the  integument, 
fascia,  and  the  filaments  of  the  radial  nerve,  until  it  dips  between 
the  first  and  second  metacarpal  bones,  between  the  two  heads  of  the 
origin  of  the  abductor  indicis,  when  between  that  muscle,  and  the 
adductor  pollicis,  it  divides  into  its  terminal  brauches. 

Collateral  Branches. — In  addition  to  the  several  muscular 
branches,  in  its  course  down  the  fore-arm,  it  gives  oft,  I.  the  anterior 
radial  recurrent,  11.  superficialis  voice,  hi.  anterior  carpal,  iv.  posterior 
carpal,  v.  dorsalis  inanus,  vr.  princeps  pollicis,  vii.  radialis  indicis, 
and  viii.  ramus  profundus,  vel  commuuicans. 


i.  anterior  radial  recurrent. 

Arises  from  the  radial,  immediately  after  it  comes  off  from  the 
brachial;  it  passes  at  first  directly  outwards,  between  the  supinator  q 
longus,  and  brevis,  and  divides  into  two  brauches, — an  ascending, 
which  passes  upwards,  to  the  cleft  between  the  supinator  longus  an 
brachialis  anticus,  to  anastomose  with  the  musculo-spiral  branch  ot 
the  superior  profunda ; and  an  inferior,  to  supply  the  radial  extensors  I 
of  the  fore-arm. 
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II.  SUPERFICIALIS  VOLiE. 

Variable  in  size ; arises  about  an  inch  above  the  annular  ligament, 
over  which,  and  through  the  tendinous  origins  of  the  muscles  of  the 
thumb,  it  passes  to  anastomose’  with  the  superficial  branch  of  the 
ulnar,  to  form  the  superficial  arch  of  arteries. 


III.  ANTERIOR  CARPAL. 

Extremely  small.;  arises  opposite  the  styloid  process  of  the  radius, 
passes  directly  inwards,  under  the  flexor  tendons,  which  it  supplies, 
and  anastomoses  with  a similar  branch  from  the  ulnar,  with  the 
interosseous,  median,  and  twigs  from  the  deep  palmar  arch. 


IV.  POSTERIOR  CARPAL. 

About  the  same  size  as  the  last ; arises  from  the  radial,  as  it  lies 
in  the  triangular  space  already  described,  passes  inwards  beneath  the 
extensor  tendons,  to  which  it  distributes  twigs,  and  anastomoses  with 
the  carpal  from  the  ulnar,  with  the  interosseous,  and  perforating 
arteries  from  the  deep  palmar  arch. 


V.  DORSALIS  MANUS. 

V ariable  in  size,  but  always  present ; it  also  arises  in  the  triangu- 
lar space  already  described  ; and,  passing  inwards,  along  the  bases 
of  the  metacarpal  bones  as  far  as  the  fifth,  forms  a species  of  arch, 
from  the  convexity  of  which  it  throws  ofl’  three  or  four  branches, 
which  are  distributed  to  the  interossei,  and  which  anastomose  with 
others  from  the  deep  palmar  arch. 


VI.  PRINCEPS  POLLICIS. 

Always  comparatively  large  ; arises  from  the  extremity  of  the 
radial,  as  it  lies  between  the  abductor  indicis  and  outer  head  of  the 
flexor  pollicis  brevis,  and  passing  out,  between  those  two  muscles,  as 
far  as  the  base  of  the  first  phalanx,  divides  into  two  branches,  one  of 
which  runs  on  the  outer,  and  the  other  on  the  inner,  side  of  the  thuiib, 
as  far  as  the  middle  of  the  last  phalanx,  where  uniting,  they  form  an 
arch,  from  the  convexity  of  which  numerous  filaments  are  given  ofl 
for  the  supply  of  the  tactile  papilla;  of  the  thumb,  while  from  each 
of  its  sides  a small  branch  is  detached,  which,  winding  backwards 
and  anastomosing  at  the  root  of  the  nail,  forms  a secondary  arch  for 
the  supply  of  its  matrix. 
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VII.  RADIALIS  INDICIS. 

Arises  in  common  with  the  last,  and  also  runs  forwards  between 
the  abductor  indicis  and  adductor  pollicis,  and  reaching  the  base  of 
the  first  phalanx  of  the  index  finger,  anastomoses  with  the  princeps 
pollicis  by  a cross  branch  ; also,  in  the  absence  of  the  superficialis 
volte  completing  with  the  superficial  branch  of  the  ulnar,  the  forma- 
tion of  the  superficial  palmar  arch  ; continuing  its  course  along  the 
radial  side  of  the  index  finger,  it  terminates  at  the  middle  of  the  last 
phalanx,  uniting  there  with  the  digital  branch  of  the  superficial  arch, 
and  also  sending  its  twig  backwards,  to  form  the  ungual  arch. 


VIII.  RAMUS  PROFUNDUS,  VEL  COMMUNICANS. 

Very  large  ; arises  also  in  common  with  the  two  latter  ; it  turns 
directly  inwards,  across  the  palm  of  the  hand,  over  the  heads  of  the 
metacarpal  bones  and  interossei  muscles,  and  under  the  adductor 
pollicis,  piercing  its  attachment  to  the  third  metacarpal  bone,  and 
terminates  by  anastomosing  with  the  profunda  division  of  the  ulnar, 
thus  constituting  the  deep  palmar  arch. 

Anomalies— Of  the  Radial  Artery— It  may  arise  from  the  axillary 
in  any  parts  of  its  course,  or  from  the  brachial  in  any  part  of  the 
arm,  and  in  either  of  these  instances,  it  may  run  over  the  semilunar 
fascia  of  the  biceps ; or  occasionally  it  may  be  so  small  as  to  reach 
only  as  far  as  the  annular  ligament ; the  ulnar,  in  this  case,  supply- 
ing by  itself  the  palmar  region. 


ULNAR  ARTERY. 

Larger  than  the  radial,  with  which  it  arises  in  common ; it  passes 
at  first  downwards  and  inwards,  and  then  vertically  downwards,  to 
terminate  on  the  inner  side  of  the  palm  of  the  hand,  by  dividing  into 
two  branches,— a superficial,  and  a deep. 

Relations. — Anteriorly,  pronator  teres,  median  nerve,  but  sepa- 
rated from  it  by  the  coronoid  slip  of  the  pronator  teres,  flexor  carpi 

radialis,  palmaris  longus,  flexor  digitorum  sublimis,  and,  at  ttie 

wrist  joint,  expansion  from  flexor  carpi  ulnaris;  posteriori)  , nac 
alis  apticus,  flexor  profundus,  and  annular  ligament ; interna  ^ 
flexor  carpi  ulnaris,  and  ulnar  nerve,  whmh  is  at  some  ihstanc 
from  it  in  its  upper  third,  close  to  it  in  its  middle  third, 
plane  posterior,  but  still  internal  to  it,  m its  mfenor  tl  , 
externally,  junction  of  the  flexor  sublimis  and  flexor  profundi  . 

Remarks. — This  artery  is  very  deeply  situated  above,  ^e 
covered  by  nearly  all  the  flexors  of  the  fore-arm,  but  in  the  inf 
third  it  is  quite  superficial. 
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Anomalies. — Like  the  radial,  it  may  arise  in  the  several  positions 
described  under  the  head  of  that  vessel,  and  may  also  descend  su- 
perficial to  the  fascia  of  the  biceps,  as  described  by  Dr.  Butcher,  in 
the  Dublin  Medical  Press. 

Collateral  Branches. — Several  muscular,  •while  those  which 
have  received  distinct  names  are — 1.  The  anterior  ; and  2.  Pos- 
terior ulnar  recurrent ; 3.  Interosseous  ; 4.  Median  ; 5.  Anterior  ; 
and  6.  Posterior  carpal,  with  its  terminal  branches.;  7.  The  super- 
ficial ; and  8.  Deep. 


I.  ANTERIOR  ULNAR  RECURRENT. 

Very  small,  arising  from  the  front  of  the  ulnar,  immediately  below 
the  bifurcation  of  the  brachial  ; it  passes  upwards  and  inwards,  on 
the  brachialis  anticus,  and  under  the  pronator  teres,  and  anastomo- 
ses with  the  anastomotica  magna. 


II.  POSTERIOR  ULNAR  RECURRENT. 

Larger  than  the  preceding,  with  which  it  often  arises  in  common ; 
it  runs  upwards  and  backwards,  between  the  flexor  sublimis,  and 
flexor  carpi  ulnaris,  and  between  the  two  heads  of  the  latter  mus- 
cle, and  under  the  ulnar  nerve  anastomoses  with  the  inferior  pro- 
funda, and  anastomotica  magna. 


III.  INTEROSSEOUS. 

A large  trunk,  about  three  quarters  of  an  inch  in  length,  arising 
from  the  back  part  of  the  ulnar,  about  an  inch  below  its  origin  ; it 
passes  downwards,  backwards,  and  outwards,  as  far  as  the  tubercle 
of  the  radius,  where  it  divides  into  two  branches, — an  anterior,  and 
a posterior. 

1.  Anterior  Interosseous. — Extends  from  the  upper  edge  of  the 
ligament  of  the  same  name  to  the  pronator  quadratus,  where  it  ter- 
minates in  supplying  that  muscle,  and  in  sending  a branch  back- 
wards, to  communicate  with  the  posterior  interosseous,  posterior 
carpal,  and  perforating. 

Relations.  Anteriorly,  flexor  sublimis,  and  anterior  interosseous 
nerve  ; posteriorly,  interosseous  ligament ; externally,  flexor  polli- 
cis  ; and  internally,  flexor  profundus. 

2.  Posterior  Interosseous  passes  backwards,  through  a quadri- 
lateral foramen  ; bounded  superiorly,  by  the  oblique  ligament  • in- 
teriorly , by  the  interosseous;  and  on  either  side,  by  the  radius ’and 
ulna.  Arriving  now  between  the  superficial  and  deep  extensors,  it 

44 
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breaks  up  into  a lasb  of  branches  for  the  supply  of  those  muscles, 
and  sends  one  large  branch  upwards,  between  the  anconseus  and  su- 
pinator brevis,  to  anastomose  with  the  musculo-spiral,  and  vertical 
branches  of  the  superior  profunda,  and  another  downwards*  to  com- 
municate, on  the  back  of  the  carpus,  with  the  anterior  interosseous, 
posterior  carpal,  and  perforating  from  the  deep  palmar  arch. 


IV.  MEDIAN  BRANCH  (OF  ULNAR.) 

Constant,  but  very  variable  in  size  ; arising  sometimes  from  the 
ulnar  and  sometimes  from  the  interosseous  trunk  ; it  descends  1 
company  with  the  median  nerve,  and  terminates  by  ^^“osing 
with  the  anterior  carpal,  anterior  interosseous,  and  lecurrcnt 
branches  from  the  deep  palmar  arch. 


V.  ANTERIOR  CARPAL. 

Very  small,  arising,  as  it  name  implies,  opposite  the  carpus,  and, 

passing  outwards,  communicates  beneath  the  flexor  enc  ons,  ^ 

a similar  branch  from  the  radial.  | 


VI.  POSTERIOR  CARPAL 

Comes  off  nearly  opposite  to  the  last,  winds  outwards  on  the  back 
of  uTcLpns Ta  ncl  nnder  the  extensor  tendons,  and  anastomose  w.th 
the  posterior  carpal  of  the  radial. 


VII.  RAMUS  SUPERFICIALIS,  . 

One  of  the  terminal  divisions  of  the  ulnar,  amrng 
below  the  annular  ligament,  passes  at  fiis  i owpw  ’ super- 

outwards,  and  a.  last  terminates  by  n—osmg  -A  tte  supe 
ficialis  volse,  in  order  to  form  the  superficial  palmar 


VIII.  RAMUS  PROFUNDUS, 

The  second  terminal  branch,  sinks  between 
minimi  digiti,  crosses  over  the  bases  fuml,  of  the  radial, 

interossei  muscles,  to  communicate  with  the  piolunaa 
and  thus  form  the  deep  palmar  arch. 


PALMAR  ARCHES, 

Are  two  in  number-superficial,  and  deep » , Jjj®  "JeSdalta  of 


Are  two  in  number— supernciai,  auu  11  superficialis  of 
we  have  already  observed,  is  formed  by  tbe  ramos  supe 
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the  ulnar,  which  gives  it  its  greatest  supply  of  blood,  and  the  su- 
perficialis  volse  of  the  radial,  or  where  that  is  absent,  by  the  radi- 
alis  indicia.  The  convexity  of  the  arch  thus  constituted  is  directed 
downwards  and  slightly  inwards,  pointing  to  the  interval  between 
the  little  and  ring  fingers,  and  it  corresponds  very  nearly  to  the 
transverse  cleft  which  is  visible  during  flexion  in  the  palm  of  every 
individual. 

Relations—  Anteriorly,  integument,  palmar  fascia,  and  a variable 
quantity  of  granular  fat ; and  posteriorly,  flexor  tendons,  with  the 
digital  branches  of  the  median  nerve,  the  flattened  expansion  of 
which  lies  superior  to  it,  or  within  its  curve. 

Collateral  Branches. — From  its  convexity  it  gives  off  four,  or 
occasionally  five,  where  the  radialis  indicia  is  absent,  which  are 
called  digital ; of  these,  the  most  internal  is  the  smallest,  and,  pass- 
ing downwards  and  inwards,  runs  along  the  ulnar  side  of  the  little 
finger,  as  far  as  its  last  phalanx  ; the  second,  is  larger,  and  descends 
to  the  cleft  between  the  little  and  ring  fingers,  and  bifurcating,  sup- 
plies their  opposed  surfaces ; the  third,  pursues  the  same  course  to 
the  cleft  between  the  ring  and  middle  fingers,  dividing  for  their  ad- 
jacent aspects  ; while  the  fourth,  running  downwards  to  the  cleft 
between  the  middle  and  index  fingers,  likewise  subdivides,  to  be  dis- 
tributed in  a similar  manner;  the  arterial  supply  of  the  thumb,  and 
of  half  the  index  finger,  being  completed  by  the  radialis  indicis,  and 
princeps  pollicis.  All  these  branches  at  the  distal  extremities  of  the 
fingers  form  double  secondary  arches  with  each  other.  One  of  those 
arches  is  found  on  the  anterior  surface  of  each  terminal  phalanx,  and 
the  other  on  the  posterior  aspect,  near  the  root  of  the  nail ; both 
forming  a beautiful  capillary  plexus,  the  one  for  the  supply  of  the 
tactile  papillae,  and  the  other  for  that  of  the  matrix  of  the  nail. 

Beep  P almar  Arch  is  formed  by  the  rami  profundi  of  both 
radial  and  ulnar  arteries,  but  differs  from  the  superficial,  in  being 
smaller,  more  transverse,  and  situated  much  nearer  the  carpus. 

Relations. — Anteriorly,  superficial  and  deep  flexors,  origin  of  ad- 
ductor pollicis,  and  deep  process  of  palmar  fascia,  all  of  which  sepa- 
rate it  from  the  superficial  arch ; posteriorly,  heads  of  metacarpal 
bones,  and  interossei  muscles. 

Collateral  Branches.— 1.  Anterior,  or  digital ; 2.  Posterior,  or 
perforating,  #nd  3.  Superior,  or  carpal. 

i.  anterior,  or  digital. 

Generally  three  or  four  in  number,  which  arise  from  the  convexity 
of  the  arch,  and  run  forwards  along  the  interosseal  spaces,  and  at 

44* 
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the  clefts  between  the  fingers  turn  upwards,  to  anastomose  with 
the  digital  branches  of  the  superficial  palmar  arch,  before  their 
division. 

II.  POSTERIOR,  OR  PERFORATING, 

Are  similar  in  number  to  the  preceding,  but  spring  from  the  deep 
surface  of  the  arch  ; they  pass  backwards,  piercing  the  interossei 
muscles,  which  they  supply,  and  then  ascend  to  the  back  of  the 
carpus,  where  they  anastomose  with  the  interosseous,  and  the  carpal. 


III.  SUPERIOR,  OR  CARPAL. 

Two  or  three  small  twigs,  which  arise  from  the  concavity  of  the  j 
arch,  beneath  the  anterior  annular  ligament,  and  pass  upwards,  to  I 
anastomose  with  the  anterior  interosseous,  and  the  anterior  carpal.  I 
Anomalies  of  the  Arches.— The  superficial,  is  sometimes  constituted  I 
by  the  ulnar  alone,  which  divides  into  the  ordinary  number  o 
digital  branches,  or,  as  we  have  before  observed,  by  uniting  with 
the  radialis  indicis  ; while  the  deep  arch,  is  sometimes  formed  by  the 
radial  only,  the  profunda  of  the  ulnar  being  so  small  as  scarcely  to 
be  said  to  give  it  any  blood.  With  respect  to  the  use  of  the  two 
arches  in  the  hand,  its  object  would  appear  to  be,  to  obviate  the  effects 
of  pressure,  which  in  its  grasping  motions  would  have  a tendency  to 
cut  off  its  arterial  supply,  if  it  was  dependent  solely  on  the  blood 
from  a single  source. 


THORACIC  AORTA. 


The  direct  continuation  of  the  descending  portion  of  the  arc  , 
commences  opposite  the  inferior  margin  of  the  third  dorsa  i erte- 
bra,  and  descending  almost  vertically,  along  the  left  side  of  the  spine, 
terminates  opposite  the  tenth  dorsal  vertebra. 

Relations. — Anteriorly,  pericardium,  oesophagus,  and  pneumogas 
trie  nerves ; posteriorly,  vertebra,  anterior  vaginal  ligament,  and  in- 
tervertebral substance,  intercostal  arteries,  and  left  intercosta  %<1US> 
with  the  emi-azygos  vein  ; to  the  right  side,  thoracic  duct,  an  ' eu. 
azygos  ; and  to  the  left,  pleura  and  lung,  and  dorsal  ganglia 


' ‘ Remarks. — It  will  be  recollected  that  although  the  oesophagus  hes 
anterior  to  this  vessel  below,  it  is  to  its  right  side  above,  while  to 
thoracic  duct,  although  to  its  right  below,  is  partially  ^tenor  to 
above.  The  point,  where  the  lesser  azygos  crosses  beneath  it  to  jo 
the  greater,  is  usually  opposite  the  fifth,  or  sixth  dorsal  ve  e ra. 
Anomalies. — N one,  except  from  transposition.  _ 

Collateral  Branches. -1.  Bronchial;  2.  (Esophageal,  a 

Intercostal. 
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I.  BRONCHIAL, 

Are  generally  two  in  number  ; they  arise  from  the  upper  part  of 
the  thoracic  aorta,  and  passing  upwards  and  forwards,  to  the  back 
part  of  the  root  of  the  lung,  attach  themselves  to  the  posterior  wall 
of  the  bronchial  tubes,  accompauying  them  into  the  substance  of  the 
lungs,  supplying  those  tubes,  as  well  as  the  pulmonary  parenchyma  ; 
they  also  send  branches  to  the  oesophagus,  and  lef^  ventricle  of  the 
heai’t.  It  has  been  supposed  that  their  effete  blood  is  taken  up  by  the 
pulmonary  arteries  ; but  this  has  never  been  proved  to  be  the  fact  ; 
and  it  is  more  rational  to  suppose  it  to  be  effected  by  the  bronchial 
veins. 

Anomalies.— They  may  spring,  either  from  the  descending  portion 
of  the  arch,  or  from  the  superior  intercostals,  or  from  the  internal 
mammary. 


II.  (ESOPHAGEAL. 

Usually  very  small,  and  about  six  in  number ; they  arise  from 
the  front  of  the  aorta,  and  passing  outwards,  reach  the  anterior  sur- 
face of  the  oesophagus,  perforate  its  cellular  and  muscular  coats,  and 
are  lost  in  the  submucous  tissue,  anastomosing  above,  with  the  bron- 
chial and  twigs  from  the  inferior  thyroid ; and  below,  with  the  coro- 
nary, and  left  phrenic. 

t 


III.  INTERCOSTAL. 

Intercostals. — Nine  on  the  right  side,  and  ten  on  the  left ; they 
arise  from  the  back  part  of  the  thoracic  aorta,  and  pass,  the  superior 
upwards  and  outwards,  the  middle  horizontally  outwards,  and  the 
inferior  downwards  and  outwards,  to  terminate  at  the  intertransverse 
space,  by  dividing  into  an  anterior,  and  a posterior  branch. 

Relations. — On  right  side: — Anteriorly,  oesophagus,  pneumogastric 
nerves,  thoracic  duct,  and  vena  azygos  ; posteriorly,  bodies  of  the 
vertebroe,  and  anterior  common  ligament.  On  the  left  side,  the  five  or 
six  inferior,  run  behind  the  azygos  minor ; and  the  two  last,  under  the 
attachments  of  the  crura  of  the  diaphragm. 

1.  Anterior  Branch,  from  its  direction,  must  be  considered  the 
common  trunk ; it  passes  directly  outwards,  on  the  anterior  costo- 
transverse ligament,  then  on  the  external  layer  of  intercostals,  and 
covered  by  the  pleura  as  far  as  the  angle,  where  it  enters  between 
the  two  layers  of  the  intercostal  muscles,  winds  upwards  to  the  in 
ferior  margin  of  the  rib  above,  where, it  has  its  corresponding  vein 
above !t,  and  its  nerve  below  it;  and  with  these  relations  it  proceeds 
to  the  anterior  third  of  the  rib,  and  dipping  downwards,  terminates 
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by  anastomosing  with  the  internal  mammary,  phrenic,  and  lumbar,  j 
A little  beyond  the  angle,  it  always  throws  off  a small  branch,  which  1 
runs  on  the  upper  margin  of  the  rib  below,  and  is  lost  in  supplying  j 

the  intercostal  muscles.  _ . . 

2.  Posterior  Branch.  — Smaller  than  the  anterior;  it  passes  1 
directly  backwards,  through  a quadrilateral  space,  bounded  above 
and  below,  by  the  transverse  processes ; externally,  by  the  anterior  j 
eosto-trans  verse  ligament ; and  internally,  by  the  bodies  of  the  verte-  I 
bra  ; it  is  distributed  to  the  erectors  of  the  spine,  and  integument,  I 
and  anastomoses  with  the  branches  from  the  opposite  artery.  As  it  j 
passes  through  the  intertransverse  space,  it  throws  off  a small  branch,  I 
which  enters  the  spinal  canal  through  the  intervertebral  hole,  and  1 
communicates  with  the  spinal  arteries  ; while  a slender  filament  j 
runs  on  the  back  part  of  the  body  of  the  bone,  and  arriving  at  the  1 
venous  foramen,  in  its  middle,  bifurcates,  the  branches  above  and  j 
below,  anastomosing  with  similar  ones  from  the  opposite  side  ■ 
thus  constituting  a circle,  from  which  numerous  ramusculi  enter  I 
the  cancellous  structure  of  the  bone  itself  for  its  supply. 

Between  the  lower  portion  of  the  tenth  dorsal  vertebra,  and  upper  I 
r.A iLp  first  lumbar,  the  aorta  occupies  a space,  which  from  its  | 
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layer  of  transverse  mesocolon  ; posteriorly,  left  crus  of  diaphragm, 
left  side  of  vertebral  column,  with  its  connecting  media,  receptacu- 
lum  chyli,  left  lumbar  veins,  and  middle  sacral  artery  ; to  the  right 
side  above,  right  crus  of  diaphragm,  thoracic  duct,  vena  azygos,  and 
lobulus  Spigelii  of  liver, — and  below,  the  vena  cava  ascendens ; to  the 
left,  the  left  crus  of  the  diaphragm,  semilunar  ganglion,  and  sympa- 
thetic nerve,  with  the  spleen,  kidney,  and  descending  colon. 

Remarks. — It  will  be  observed,  that  although  the  aorta  may  be  said 
generally  to  lie  on  the  left  side  of  the  vertebral  column,  yet  both 
above  and  below,  it  approximates  to  the  mesial  line,  so  as  to  present 
a slight  concavity  towards  the  right  side. 

Anomalies. — Variable  only  as  far  as  its  point  of  bifurcation  is  con- 
cerned, as  it  may  divide  either  higher  up,  or  lower  down,  than  the 
point  indicated. 

Collateral  Branches. — Have  been  divided  into  those  which 
arise  singly,  as  i.  the  coeliac  axis,  u.  superior,  and  iii.  inferior  mesen- 
teries, and  iv.  middle  sacral ; and  into  those  which  arise  in  pairs,  as  v. 
the  phrenic,  vi.  capsular,  vii.  renal,  viii.  spermatic,  and  ix.  lumbar  ; 
them  order  of  origin  from  above  downwards  being  i.  Phrenic  ; n. 
Coeliac  axis  ; iii.  Superior  mesenteric  ; iv.  Capsular  ; v.  Benal ; vi. 
Spermatic  ; vii.  Inferior  mesenteric  ; viii.  Lumbar ; and  ix.  Middle 
sacral. 


I.  PHRENIC. 

Very  variable  in  size ; they  arise  from  the  aorta,  immediately  below 
its  tendinous  arch,  and  pass  upwards  and  outwards,  each  in  front 
of  its  corresponding  crus  ; the  right  lying  behind  the  cava,  and  the 
left  behind  the  oesophagus ; on  reaching  the  sides  of  the  cordiform  ten- 
don they  divide  each  into  two  branches, — an  external,  which  passes 
outwards,  to  anastomose  with  the  lower  intercostals ; and  an  internal, 
which  runs  inwards,  towards  the  xiphoid  cartilage,  to  communicate 
with  the  internal  mammary.  Immediately  after  its  origin,  the  phre- 
nic almost  constantly  sends  down  a branch  to  the  suprarenal  capsule, 
to  anastomose  with  its  arteries,  and  with  the  renal. 

Anomalies.—  Both  may  arise  by  a common  branch  from  the  parent 
trunk,  or  from  the  coeliac  axis,  or  occasionally  from  the  renal. 


II.  CCELIAC  AXIS. 

A thick,  short  trunk,  about  half  an  inch  in  length ; arises  from  the 
left  side  of  the  aorta,  from  which  it  stands  out  at  nearly  a fight  angle, 
opposite  the  first  lumbar  vertebra. 

Relations. — Above,  tendinous  arch  of  diaphragm ; below,  pancreas, 
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which  separates  it  from  the  superior  mesenteric  artery  ; in  front, 
concave  margin  of  stomach,  and  lesser  omentum ; on  each  side  the 
corresponding  crus,  semilunar  ganglion,  and  suprarenal  capsule,  with 
the  addition  on  the  right  side  and  superiorly,  of  the  lobulus  Spigelii 
of  the  liver ; while  it  is  encircled  by  branches  of  the  solar  plexus. 

Collateral  Branches. — Coronary  or  gastric,  hepatic,  and  splenic. 

1.  Coronary  or  Gastric. — The  smallest  of  the  three ; it  passes 
upwards  and  towards  the  left  side,  as  far  as  the  cardiac  orifice  of  the 
stomach,  where  it  throws  off  a large  branch,  the  oesophageal,  which 
ascends  on  the  oesophagus  to  anastomose  with  similar  twigs  from  the 
thoracic  aorta,  as  well  as  some  branches  to  the  great  extremity  of 
the  stomach.  Having  given  off  these,  it  next  takes  a recurrent  di- 
rection downwards  and  to  the  .right  side,  between  the  layers  of  the 
lesser  omentum,  and  about  half  an  inch  from  the  concave  margin  of 
the  stomach,  anastomoses  near  the  pylorus  with  the  superior  pyloric, 
from  the  hepatic,  thus  constituting  an  arch,  from  the  convexity  of 
which  branches  are  detached,  for  the  supply  of  both  the  anterior  and 
posterior  surfaces  of  the  stomach ; those  branches  communicate  with 
similar  offsets  from  the  epiploic  arch. 

3.  Hepatic. — This  is  much  larger  than  the  coronary,  and  extends 
from  the  coeliac  axis,  as  far  as  the  transverse-fissure  of  the  liver ; but 
because  in  its  course  it  presents  a well-marked  angle,  it  has  been  di- 
vided into  two  stages,— a transverse,  running  directly  to  the  right 
side,  nearly  as  far  as  the  ductus  communis  choledochus ; and  a vertical 
from  the  latter  point,  to  within  an  inch  of  the  transverse  fissure,  where 
it  divides  into  two  branches, — a right,  and  a left,  which  enter  the  ex- 
tremities of  the  fissure,  to  be  distributed  to  the  hepatic  structure 


as  vaginal,  interlobular,  and  lobular  branches. 

Relations— First  Stage—  Anteriorly, pyloric  extremity  of  stomach 
and  lesser  omentum ; posteriorly,  right  crus  of  the  diaphragm,  semi- 
lunar ganglion,  vena  portae,  and  cava,  crossing  also  the  vena  azygos, 
and.thoracic  duct ; interiorly,  upper  margin  of  pancreas  ; and  su- 
periorly, lobulus  Spigelii,  and  foramen  of  Winslow. 

Second  Stage— Between  the  layers  of  the  lesser  omentum,  to  the 
left  side  of  the  duct,  and  in  front  of  the  porta. 

Anomalies.— It  may  arise,  either  separately  from  the  aorta,  or 
from  the  superior  mesenteric  ; and  the  left  frequently  arises  from 

the  coronary.  . , , 

Collateral  Branches— Superior  pyloric,  gastro-duodenalis,  ana 

Cy«.1CSurERioR  Pyloric.— Generally  small ; may  arise  either  before 
or  after,  and  sometimes  from  the  gastro-duodenalis  ; it  curves  down- 
wards and  backwards,  between  the  layers  of  the  lesser  omentum, 


and  anastomoses  with  the  coronary. 
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b.  Gastro-Duodenalis. — Very  large,  ai’ises  from  the  angle  of  di- 
vision between  the  transverse  and  vertical  stages  of  the  hepatic,  and 
at  the  upper  edge  of  the  pancreas  divides  into  gastroTepiploica  dex- 
tra,  and  pancreatico-duodenalis.  Immediately  before  its  division,  it 
throws  of  a few  small  twigs,  known  as  the  inferior  pyloric,  which 
supply  that  part,  and  anastomose  with  the  superior  pyloric. 

Relatiom. — Anteriorly,  superior  transverse  portion  of  duodenum  ; 
posteriorly,  right  crus  of  diaphragm  and  vena  portae ; and  to  the 
right  side,  ductus  communis  choledochus. 

Gastro-epiploica  JDextra. — In  size,  the.  continued  trunk  ; it  runs 
downwards  and  to  the  left  side,  between  the  layers  of  the  great 
omentum,  and  along  the  convex  margin  of  the  stomach,  inosculat- 
ing with  the  gastro-epiploica  sinistra  from  the  splenic,  while  from 
the  arch  thus  formed,  branches  are  given  off  to  the  anterior  and 
posterior  surfaces  of  the  stomach,  as  well  as  to  the  glands  of  the 
omentum. 

Pancreatico-duodenalis. — Smaller  than  the  preceding  ; it  passes 
at  first  downwards,  between  the  head  of  the  pancreas  and  ver- 
tical portion  of  duodenum,  in  front  of  the  ductus  communis  cho- 
ledochus, then  winds  between  the  inferior  transverse  portion  of  the 
duodenum  and  the  lower  edge  of  the  pancreas,  and  ultimately,  after 
supplying  both  these  latter  structures,  anastomoses  with  the  superior 
mesenteric. 

c.  Cystic.— An  exceedingly  small  branch,  which  may  arise  either 
from  the  hepatic  trunk,  or  its  right  division ; it  runs  downwards, 
forwards,  and  to  the  right  side,  between  the  cystic  and  right  hepa- 
tic ducts,  and  divides  into  two  branches,  one  of  which  is  distributed 
to  the  coats  of  the  gall-bladder,  and  the  other  to  the  tissue  of  the 
liver  beneath  it. 

Terminal  Branches  of  the  hepatic  are  two  in  number,  a rfrht 
and  a left,  the  former  being  the  larger ; both  enter  the  corre- 
sponding extremities  of  the  transverse  fissure  of  the  liver,  and  im- 
mediately break  up  into  the  following  series  of  branches  : Firstly 

the  vaginal,  so  called  from  the  sheath  derived  from  the  capsule  of 
Glisson,  which  invests  them ; secondly,  the  interlobular,  so  termed 
from  occupying  the  fissures  of  the  same  name  ; and  thirdly  the 
lobular,  being  so  designated  from  ramifying  on  the  ultimate  lobules 
and  there  forming  a complicated  plexus,  the  effete  blood  being  taken 
up  by  the  vena  porta;,  which  acts  as  its  satellite  vein. 

3.  Splenic.— The  largest  of  the  three  branches  of  the  ceeliac  axis 
and  remarkable  for  its  tortuosity  ; it  passes  at  first  downwards’ 
then  upwards,  and  to  the  left  side,  to  within  an  inch  and  a half  of 
the  lulus  of  the  spleen,  where  it  divides  into  five  or  six  branches 
which  are  distributed  to  that  viscus  (see  its  Anatomy). 


VASCULAR  SYSTEM. 


698 


Relations. — Anteriorly,  upper  margin  of  pancreas,  which  it  also 
grooves  ; and  posteriorly,  left  crus,  semilunar  ganglion,  and  psoas 
muscle,  with  its  own  vein,  which  is  likewise  slightly  inferior  to  it. 
Anomalies. — It  may  arise  separately  from  the  aorta. 

Collateral  Branches.  — Lesser,  and  greater  pancreatic,  gastro- 

epiploica  sinistra,  and  vasa  brevia. 

a.  Lesser  Pancreatic,  are  small,  and  usually  four  or  five  in 
number,  which  enter  the  pancreas  for  its  supply,  and  anastomose  with 

each  other,  and  with  the  following  : _ 

b.  Greater  Pancreatic.— Of  a medium  size  ; it  buries  itself  m 
the  substance  of  the  gland,  and  accompanies  its  duct,  to  which  it  is 


principally  supplied.  . ,, 

c.  Gastro-epiploica  Sinistra,  comes  off  m common  with  the 
proper  splenic,  and  winds  downwards  and  towards  the  light  side, 
between  the  layers  of  the  great  omentum,  on  the  great  curvature  of 
the  stomach,  where  it  anastomoses  with  the  gastro-epiploica  dextra, 

a branch  of  the  gastro-duodenalis. 

d Vasa  Brevia.— Short,  tliick  branches,  which  run  between  the 
splenic  omentum,  supply  the  large  extremity  of  the  stomach,  an 

anastomose  with  the  coronary.  . ■ v 

Remarks. — All  the  branches  of  the  cceliac  axis,  with  their  su 
divisions,  are  remarkable  for  their  free  inosculations,  so  much  so 
that  it  is  often  difficult  to  determine  where  the  one  commences  an 
the  other  terminates;  and  hence  is  apparently  the  cause  why  such 
an  extreme  variation  exists  in  the  size  of  the  anastomosing  branched 
the  rule  of  compensating  power,  in  cases  of  deficiency  in  capacity 
either,  being  here  remarkably  applied  in  the  augmented  volume  of 

either  one  or  the  other. 


III.  SUPERIOR  MESENTERIC 

Arises  from  the  left  side  of  the  aorta,  opposite  the  second  lumbar 
2 the  paocreaa,  which  separate.  It  from  t « , c* 
axis  and  above  the  inferior  transverse  portion  of  the  duode 
and  the  left  renal  vein;  it  descends  at  first 
and  towards  the  left  side,  and  then,  arching owen 
of  the  abdomen,  terminates  in  the  right  iliac  fossa,  where  it  beco 

A series  ot  H 

spring  from  the  convexity  of  the  arch,  and  passing 
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mosing  with  similar  ones  from  the  arteries  above  and  below,  this 
process  being  repeated  two,  three,  or  four  times  till  they  reach  the 
small  intestine,  where  they  terminate  in  slender  filaments  which 
form  loops  around  it,  and  are  distributed  to  the  muscular  tunic  of 
the  gut.  The  remarkable  anastomoses  exhibited  by  those  arteries, 
is  an  example  of  one  of  those  beautiful  provisions  of  nature  which 
we  find  so  lavishly  displayed  in  the  human  body,  the  object  in  this 
instance  being  to  equalize  the  amount  of  blood  which  each  portion 
of  the  small  intestine  should  receive,  and  which  otherwise  might 
have  been  interrupted  in  any  one  particular  spot  by  the  induration 
or  enlargement  of  the  mass  of  the  mesenteric  glands,  with  which 
they  are  so  intimately  intermingled. 

2.  Colica  Media,  arises  from  the  superior  mesenteric,  immediately 
after  its  commencement,  and  passes  downwards  and  forwards,  be- 
tween the  layers  of  the  transverse  meso.colon,  to  within  an  inch  of 
the  transverse  colon,  where  it  divides  into  two  branches,  a right  and 
a left,  the  right  anastomosing  with  the  ascending  branch  of  the 
colica  dextra ; and  the  left,  with  that  of  the  colica  sinistra,  the  one 
arch  supplying  the  hepatic,  and  the  other  the  splenic  flexure  of  the 
colon. 

3.  Colica  Dextra,  arises  from  the  concavity  of  the  artery,  a little 
below  its  middle  ; it  passes  downwards,  and  towards  the  right  side, 
beneath  the  right  lumbar  mesocolon,  and  divides  into  two  branches, 
the  superior  of  which  ascends,  to  anastomose  with  the  right  of  the 
colica  media ; while  the  inferior  descends,  to  communicate  with  the 
llio-colic,  the  latter  arch  supplying  branches  to  the  lower  part  of  the 
ascending  colon. 

4.  Ileo-coltc.— Really  the  termination  of  the  mesenteric  itself, 
which,  bifurcating,  anastomoses  below  with  one  of  the  small  branches 
from  its  convexity,  and  above  with  the  colica  dextra  ; and  is  distri- 
buted principally  to  the  termination  of  the  ileum,  coecum,  and  ver- 
miform process. 

Rema/rks.  The  superior  mesenteric  at  its  origin  gives  branches  to 
the  pancreas,  and  to  the  great  omentum. 

Anomalies.— It  may  spring  from  the  coeliac  axis. 

IV.  CAPSULAR,  OR  SUPRARENAL. 

Extremely  small,  arising  from  the  sides  of  the  aorta,  opposite  the 
coeliac  axis  ; they  pass  outwards  over  the  corresponding  crura  and 
are  distributed  to  the  suprarenal  bodies,  anastomosing  with’  the 
renal,  and  the  phrenic.  b e 


V.  RENAL,  OR  EMULGENT. 


Very  large ; they  pass  out  nearly  at  a right  angle  from  the  sides 
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of  the  aorta,  and  about  an  inch  from  the  hilus  of  the  kidney,  break 
up  into  four  or  five  branches,  which  enter  the  substance  of  that 
organ  (see  Anatomy  of  Kidney). 

Relations.— Eight  side Anteriorly,  right  and  left  renal  veins 
and  cava  ; posteriorly,  crus  of  diaphragm,  psoas,  and  ureter.  Left 
side : — Anteriorly,  left  renal  vein  only  and  posteriorly,  same  as 
right. 

Remarks.— The  left  vein  frequently  lies  behind  its  corresponding 
artery. 

Anomalies. — They  may  arise  by  a common  trunk  from  the  front 
of  the  aorta. 


VI.  SPERMATIC. 

Long,  slender  branches,  which  arise  from  the  front  of  the  aorta, 
below  the  renal,  and  extend  downwards,  as  far  as  the  scrotum,  where 
they  terminate  by  dividing  into  two,  one  for  the  epididymis,  and 
another  for  the  testicle,  anastomosing  with  the  cremasteric  from  the 
deep  epigastric,  and  the  deferential  from  the  umbilical.  They  are 
divided  into  two  stages,— an  abdominal,  and  a scrotal. 

Relations. — First  Stage. — Anteriorly,  peritonaeum,  ureter,  last  coil 
of  the  ileum  on  the  right,  and  sigmoid  flexure  on  the  left ; posteriorly, 
psoas  muscle  and  outer  edge  of  the  external  iliac  artery.  In  this 
stage,  the  right  may  lie  either  before  or  behind  the  cava,  and  the 
relation  of  the  ureter  to  both  is  also  very  variable.  Contrary  to  what 
is  here  stated,  our  observation  in  an  immense  number  of  instances 
would  lead  us  to  place  the  ureter  always  behind  the  artery  and  no 
in  front  of  it,  but  we  feel  diflide'nt  in  advancing, an  opinion  directly 
at  variance  with  so  many  standard  authorities.  In  leaving  the  abdo- 
minal cavity,  which  they  do  through  the  internal  ring,  they  both  pass 
between  the  vas  deferens  and  the  epigastric  artery,  but  are  separated 
from  the  latter  by  one  of  its  own  vena;  comites.  In  its  second  stage 
it  descends  through  the  oblique  inguinal  canal,  behind  the  spermatic 
veins,  and  in  front  of  the  cord,  escapes  through  the  external  ring, 
and  runs  downwards  over  the  front  of  the  pubis  to  the  upper  part  « 
the  epididymis,  where  it  divides,  as  already  explained.  The  testicu 
lar  branclq  entering  the  testicle  at  its  upper  part  and  passing  beU  ee^ 
the  layers  of  the  mediastinum  testis,  is  distributed  by  fine  . ^ 

to  the  septa  of  the  testis,  forming  the  tunica  .f 

Cooper  while  the  other  is  devoted  to  the  supply  of  the  epic  } 
a.e  spermatic  arteries  are. hotter 
destined  for  the  ovaries,  passing  into  the  pelvis  over  tl 
iliac  arteries,  and  then  entering  the  broad  bgamente  ’ 

Remarks  —Owing  to  the  anastomoses  in  the  scrotal  . » . 

spermatic  arteries  are  fuli,  as  large  at  their  termmatma  as  at  them 
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origin;  and  in  their  descent,  aneurismal  dilatations  are  frequently- 
found  on  them. 

Anomalies. — They  may  arise  from  the  renal,  in  fact  they  frequently 
do  so ; or  from  the  common  iliacs. 


VII.  INFERIOR  MESENTERIC. 

Much  smaller  and  shorter  than  the  superior  ; it  arises  from  the 
left  side  of  the  aorta,  opposite  the  third  lumbar  vertebra,  and,  passing 
downwards,  as.  far  as  the  left  sacro-iliac  synchondrosis,  terminates 
in  the  superior  haemorrhoids!. 

Collateral  Branches. — 1.  Colica  sinistra;  2.  Arteria  sigmoidea; 
and  3.  Superior  hgemorrhoidal. 

1.  Colica  Sinistra,  runs  upwards  and  outwards,  over  the  left  kid- 
ney,  and  beneath  the  left  lumbar  mesocolon,  and  divides  into  two 
branches,  of  which  the  superior  ascends  to  anastomose  with  the  left 
branch  of  the  colica  media,  and  the  inferior  descends  to  communicate 
with  the  superior  of  the  colica  sigmoidea  ; from  the  arches  thus 
formed,  numerous  branches  are  given  off  to  supply  the  sigmoid  flex- 
ure and  descending  colon. 

2.  Arteria  Sigmoidea,  arises  below  the  last,  and  passes  downwards 
and  outwards,  towards  the  left  iliac  fossa,  beneath  the  peritomeum, 
and  divides  into  two  branches, — a superior,  to  anastomose  with  the 
colica  sinistra ; and  an  inferior,  with  the  superior  haemorrhoidal ; their 
loops  of  communication  supplying  the  lower  part  of  the  descending 
colon,  and  of  the  sigmoid  flexure. 

3.  Superior  Hemorrhoidal.— The  terminal  branch  of  the  infe- 
rior mesenteric  ; it  passes  downwards,  backwards,  and  inwards, 
beneath  the  peritomeum,  and  over  the  psoas,  ureter,  common  iliac 
artery  and  vein,  and  entering  the  fold  of  the  meso-rectum,  de- 
scends on  the  back  part  of  the  rectum  to  where  the  serous  mem- 
brane is  reflected  along  its  sides,  and  there  divides  into  two  branches 
which  embrace  it  laterally,  from  which  numerous  ramusculi  are 
detached  for  the  supply  of  its  walls,  and  to  anastomose  with  the 
middle  and  inferior  lnemorrhoidal,  from  the  internal  iliac  and  pudic. 

Remarks.  The  inferior  mesenteric,  is  always  very  regular  in  its 
origin  and  termination,  and  both  it  and  the  superior  are  remarkable 
for  the  arched  arrangement  of  their  branches,  the  object  of  which  is 
probably  to  provide  means  of  equalizing  the  circulation. 


VIII.  lumbar. 


GeneraHy  four,  sometimes  five  in  number ; they  arise  from  the 
pai  t oi  the  aorta,  and  pass  outwards,  over  the  bodies  of  the 


vertebra;, 
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and  beneath  the  looped  origins  of  the  psoas ; the  superior  pass  under 
the  crura  of  the  diaphragm.  Arriving  at  the  intertransverse  spaces, 
they  divide  into  two  branches, — an  anterior,  which  runs  outwards 
over  the  quadratus  lumborum,  and  under  the  transversalis  aponeu- 
rosis, to  anastomose  with  the  intercostals  and  ilio-lumbar ; and  a poste- 
rior, which  winds  backwards  through  the  intertransverse  space,  to 
reach  the  erectors  of  the  spine,  which  it  supplies.  This  latter  always 
gives  off  a small  twig,  which  enters  the  spinal  canal,  through  the 
foramen  of  conjugation,  to  supply  the  body  of  the  bone,  and  to  com- 
municate with  the  proper  spinal. 

, Remarks—  If  there  are  five  lumbar,  the  last  is  usually  given  off 
by  the  common  iliac. 

IX.  MIDDLE  SACRAL. 

Very  variable  in  size  ; it  arises  from  the  back  part  of  the  aorta, 
about  half-an-inch  above  its  bifurcation,  and  descends  in  the  mesial 
line  as  far  as  the  coccyx,  where  it  divides  into  two  branches,  which 
anastomose,  in  reversed  arches,  with  the  lateral  sacral. 

Relations. — Anteriorly,  aorta,  left  common  iliac  vein,  meso-rectum, 
and  rectum  itself ; posteriorly,  sacrum  and  coccyx ; and  laterally, 
sympathetic  chain  of  nerves,  which  separates  it  from  the  lateral 

sacral.  , 

Remarks. — This  artery,  in  its  descent,  throws  off  branches,  which 

enter  through  the  anterior  sacral  foramina,  and  emerge  by  the  pos- 
terior, to  anastomose  with  the  superficial  gluteal. 


COMMON  ILIACS. 

These  arteries  take  their  origin  from  the  aorta,  as  the  rule,  at  the 
left  side  of  the  body  of  the  fourth  lumbar  vertebra,  and  extending 
from  this  point  downwards  and  outwards,  terminate  a little  interna  , 
but  opposite,  to  the  corresponding  sacro-iliac  synchondrosis,  by  i- 
viding  into  the  internal  and  external  iliacs ; the  left  is  genera  ) 
a little  shorter  than  the  right,  owing  to  the  position  of  the  aoy 

where  it  divides.  . 

Relations. — On  the  left  side  Anteriorly,  peritonaeum,  sigmo 
flexure,  superior  hremorrlioidal  artery,  and  ureter  ; posteriorly,  si 
of  body  of  last  lumbar  vertebra,  connecting  ligaments,  sympatneu 
nerve,  and  shoulder  of  sacrum,  obturator  nerve,  and  transverse  i> 
of  middle  sacral  artery ; externally,  psoas,  and  spermatic  art 

and  veins  ; and  internally,  its  own  vein.  , lirpter. 

Right  side Anteriorly,  peritonaeum,  last  coil  of  ileum,  and  - 

posteriorly,  similar  to  those  on  left  side,  wit  , u>  at  1 ’ ’ . 

vein,  that  of  the  opposite  side,  and  commencement  of  infer* 
externally,  psoas,  and  spermatic  vessels;  aud  interna  y, 
sacral  artery. 


VASCULAR  SYSTEM. 


703 


Remarks. — It  will  be  observed  that  the  vein  of  the  left  side  does 
not  lie  behind,  but  internal  to,  its  corresponding  artery,  while  that 
of  the  right  is  slightly  internal  to  it  below,  directly  posterior  to  it  in 
the  middle,  and  slightly  external  to  it  above ; the  lumbo-sacral  nerve 
is  also  posterior  and  internal  to  both  vessels,  but  at  some  distance 
from  them. 

Anomalies. — They  are  sometimes  altogether  deficient,  as  the  in- 
ternal and  external  iliacs  may  arise  independently,  from  the  aorta  ; 
their  length  is  also  very  variable,  as  they  may  range  from  one  to 
three  inches  : occasionally,  they  give  origin  to  the  last  lumbar  artery. 


INTERNAL  ILIAC. 


Opposite  and  internal  to  the  sacro-iliac  symphysis,  the  common  iliac 
bifurcates  into  the  external  and  internal  iliacs,  the  former  vessel 
being  the  longer  aud  larger,  though-  in  foetal  life  the  exact  reverse 
obtained,  the  latter  preponderating  in  both  measurements.  In  the 
adult  therefore,  the  internal  iliac  commences  at  the  point  indicated, 
and  passing  downwards,  backwards,  and  outwards,  terminates  at 
the  upper  part  of  the  sciatic  notch,  in  a trunk  common  to  the  pudic 
and  sciatic  arteries. 


Relations.  Anteriorly,  recto-vesical  fold  of  peritonaeum  and  ureter ; 
posteriorly,  lumbo-sacral  nerve,  ilio-lumbar  and  gluteal  arteries, 
which  separate  it  from  the  bone ; internally,  origin  of  pyriformis, 
exit  of  sacral  nerves  from  the  foramina,  lateral  and  middle  sacral 
arteries,  with  sympathetic  nerves  ; and  externally,  obturator  nerve, 
artery,  and  vein,  which  are  also  somewhat  superior  to  it.  On  the 
left  side,  the  corresponding  vein  lies  almost  directly  posterior,  yet 
slightly  internal  to  it ; but  on  the  right,  while  still  posterior,  it  is 
also  a little  external  to  it. 

Remarks.  In  fcetal  life,  this  artery  is  continued,  as  the  umbilical, 
to  the  navel,  and  at  this  period  it  traversed,  not  the  pelvic,  but  the 
abdominal  region,  in  its  course  describing  a well-marked  curve,  the 
concavity  of  which  looked  upwards  and  forwards  ; but  the  ligature 
applied  to  the  cord,  at  the  moment  of  birth,  produced  an  obliteration 
• of  this  vessel,  as  far  as  the  bladder,  the  descent  of  which  into  the 
true  pelvis  caused  also  a change  in  its  direction,  the  concavity  of 
the  curve  which  it  forms  in  the  adult,  being  the  opposite  to  that 
m the  foetus,  viz.,  upwards  and  backwards.  We  have  observed  this 
to  be  the  case  in  the  numerous  instances  which  we  have  examined 
and  the  very  shape  of  the  bone  over  which  it  passes,  and  the  traction 
exereised  by  the  gluteal  artery,  are  amply  sufficient  to  confirm  this 
V'eW'  e liave  orudted  mentioning  as  posterior  relations,  either  the 
sacral  plexus  or  pyriformis  muscle ; because, 'if  the  artery,  as  generally 
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admitted,  terminates  at  the  upper  margin  of  the  great  sciatic  notch, 
it  is  impossible  that  it  could  rest  on  either  one  or  the  other. 

Anomalies. — These  are  only  such  as  refer  to  its  varieties  of  length, 
its  average  being  from  one  inch  to  an  inch  and  a half,  or  to  its  point 
of  origin  or  termination,  which  may  be  either  above  or  below  the 
situation  indicated. 

Collateral  Branches  are  classed  into  those  within,  and  those 
without  the  pelvis;  the  former,  being  five  in  number,  viz.,  1.  Ilio- 
lumbar ; 2.  Middle  hsemorrhoidal ; 3.  Lateral  sacral ; 4.  Yesical ; 
and  5.  Umbilical ; with  6.  Uterine,  and  7.  Vaginal,  in  the  female  ; 
while  the  latter  are  four,  viz.,  8.  Glutseal ; 9.  Obturator  ; 10.  Scia- 
tic ; and  11.  Pudic. 

I.  ILIO-LUMBAR. 

Usually  a large  branch,  arising  from  the  outer  and  back  part  of  j 
the  internal  iliac ; it  passes  upwards,  outwards,  and  backwards,  and 
terminates  in  three  branches,  one  of  which  ascends  under  the  psoas 
to  anastomose  with  the  lumbar  ; the  second,  runs  outwards  to  the 
posterior  part  of  the  crest  of  the  ilium,  and  across  the  iliac  fossa, 
either  under,  or  over,  or  through  the  iliacus  interuus,  to  communi- 
cate with  the  glutseal  and  internal  circumflex  ilii ; while  the  third 
passes  downwards  and  outwards,  close  to  the  bone,  to  which  it  sends 
a large  branch,  and  at  the  anterior  superior  spinous  process,  anasto- 
moses with  the  circumflex  branches  of  the  femoral,  external  iliac, 

all&1tol™do/  llio-lumbar  Trunk.- Anteriorly,  external  iliac  artery 
and  vein,  obturator,  and  anterior  crural  nerve,  and  psoas  muscle 
posteriorly,  ilio-sacral  symphysis,  and  lumbo-sacral  nerve,  which  it 
separates  from  the  obturator. 


xi.  middle  hemorrhoidal, 

Arises  from  the  front  of  the  internal  iliac,  and  passing  down- 
wafrL  towards,  Wow  the  rectovesical  (old  of  pen—, 
reaches  the  sides  of  the  rectum,  and  divides  ro^merOTstoJ 
branches  for  the  supply  of  that  gut,  anastomosing  w tl 
h uemorrhoidal  from  the  inferior  mesenteric,  and  the  inferior  • | 

rhoidal  from  the  pudic. 


III.  VESICAL,  _ 

ire  generally  three  in  number,  and  termed  the  fsterior,“ttnw 
and  superior.  The  find,  isusnally  a branch  from  the  todffle  tamon 
rhoidal,  which  runs  at  first  downwards  and  forv  ards,  ^ 
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of  the  ureter,  and  then  ascends  on  the  lateral  regions  of  the  bladder ; 
the  second,  is  given  off  by  the  internal  iliac  itself,  and  passes  for- 
wards along  the  inferior  fundus  of  the  bladder,  supplying  it,  and  the 
commencement  of  the  urethra  ; while  the  third,  is  derived  from  the 
obliterated  umbilical,  its  twigs  being  distributed  to  the  superior  fun- 
dus ; other  branches  are  also  occasionally  given  off  to  the  bladder 
from  the  obturator,  pudic,  and  sciatic.  They  all  ramify  in  the 
cellular  coat  of  this  viscus,  and  anastomose  in  complete  circles 
around  it. 


IV.  LATERAL  SACRAL. 

Variable  in  size ; it  arises  from  the  back  part  of  the  internal  iliac 
and  passes  downwards  and  inwards,  over  the  origins  of  the  pyrifor- 
mis,  and  points  of  emergence  of  the  sacral  nerves  ; and  reaching  the 
coccyx,  anastomoses,  by  reversed  arches,  with  the  middle  sacral,  from 
which  it  is  separated,  in  its  course  downwards,  by  the  sympathetic 
nerve.  This  vessel,  as  it  descends,  throws  off  branches,  which,  enter- 
ing by  the  anterior  sacral  foramina,  again  emerge,  after  supplying 
the  cauda  equina  through  the  posterior ; on  the  back  of  the  sacrum 
it  anastomoses  with  the  superficial  branches  of  the  glutseal. 


V.  UMBILICAL. 

Usually  known  as  the  obliterated  hypogastric,  but,  as  already 
observed,  it  mvariably  continues  patulous  to  the  upper  fundus  of 
the  bladder,  constituting  the  superior  vesical  artery ; at  this  point  a 
small  twig  is  always  detached  from  it  (deferential  branch  of  Sir  A. 
cooper),  which  accompanies  the  vas  deferens  as  far  as  the  epididvmis 
where  it  anastomoses  with  the  spermatic,  and  cremasteric  arteries.  ’ 


VI.  UTERINE, 


ofthT  f c°mraon  w,th  the  inferior  vesical,  from  the  termination 
of  the  internal  iliac, _ passes  forwards  to  the  neck  of  the  uterus  and 
ascending  along  its  sides,  divides  into  anterior  and  posterior  branches 
foi  the  front  and  back  of  the  uterus,  which  can  be  traced  as  hmh 

pi“S,L“  become  remartably  la  ^ ‘md  tortuo"s 


VII.  VAGINAL, 

in  COmmo”  't‘lh  the  "tonne,  and  sometimes  ante 
dw£  to? ’’  ^ P”8/™*.  ‘long  the  sides  of  the  vagina,  and 

™l»  mto  a senes  of  branches  which  supply  its  walls  and  the 

45 
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neck  of  the  bladder,  anastomosing  freely  with  each  other  ; they  are 
always  very  large  in  the  young  subject. 

fl 

VIII.  GLUTiEAL. 

The  largest  of  the  external  branches,  arises  from  the  back  part  of 
no™iaeavesBthe  pdJstoough  that  aperture  and  didd^t 

nal  iliac  artery,  and  vein  , and  P°sten  y,  the  bone>  and 

of  the  lumbo-sacral  nerve,  w ic^  ^ it  ig  surr0Unded  by  a : 

t^n  AvC°oTh ard  condensed  ‘areolar  tissue  of  a yellow  colour’,  which 
quantity  of  haicl  c0^  removed.  On  reaching  the  upper  1 

is  always  extreme  y , alutseal  having  thrownoff  a large  I 

margin  of  the  great  sciatic  notch,  the  gl^sal  havmg ^ ^ wWcb  I 

branch  which  enters  throug  a tbe  pdo-lumbax,  then  j 

anastomoses  in  its  cance  ous  8 J'V  brancb  0f  the  lumbo-sacral  and  | 
emerges  between  th the  notch,  which  it 
firSt  a^atlast  Stands  boldly  out 

grooves,  and  the  py or  margin  of  the  gluteus  minimus; 

between  that  muscle  and the ^ ™ “8  “ erior  giu Lai  nerve,  which 
in  this  course  it  is  *CC°X^  i 

nor  to  it.  Divicii  0 i uiaximus,  and  sepa- 

the  former  enters L*l“^Lder  rjLeuii,  — of  wluoh  pJ 

rates  *"to  “ the  posterior  part  of  the  crest'of  the  ilium,  to  anastomose 
upwards,  to  the  posreno  i p:ivnmflex  ilii  ; some  run  upwards 

with  the  ilio-lumbar  and  m » , sacrum  to  communi- 

and  backwards,  to  the  posterior  ateral  sacral ; 

cate  with  the  perforating  branches  of  the nndd  e^ 

while  others  again  pass  the  coccygeal 

perforate  the  sciatic  iga  > or  profunda,  division  of  the  glutaid 
branch  of  the  sciatic.  j 1 A branches, — a superior,  middle, 
divides  almost  between  the 

and  inferior  : the  first,  P ^ curved  origin  0f  the  latr 

gluteei  medius  “d  *^  superior  spine  of  the  ilium,  anastc 

ter  muscle,  and  at  the  a the  circumflex  of  the  femoral,  and 

moses  with  the  llio-lumbai , * ruus  forwards,  still  between  the 

external  iliac ; the  secon  oi  » giutanis  minimus,  to  the 

srsrsr " — - **  * " 
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division  of  the  external  circumflex  of  the  profunda ; -while  the  third, 
or  inferior,  descends  along  the  posterior  margin  of  the  gluteus  mini- 
mus, which  it  afterwards  perforates,  and  entering  the  digital  fossa, 
anastomoses  with  the  obturator,  sciatic,  and  internal  circumflex  of 
the  profunda. 

Remarks.— One  of  the  most  regular  arteries  in  the  human  body. 


IX.  OBTURATOR. 

Arises  from  the  outer  and  anterior  side  of  the  internal  iliac,  and, 
passing  downwards,  forwards,  and  outwards,  leaves  the  pelvis 
through  the  upper  part  of  the  thyroid  foramen,  and  terminates  on 
the  inner  region  of  the  thigh,  by  dividing  into  two  terminal  branches ; 
it  also  has  been  divided  into  two  stages, — one  within,  and  one  without 
the  pelvis. 

Relations.— j Within  the  pelvis  Superiorly  and  anteriorly,  obtu- 

rator  nerve  ; inferiorly  and  posteriorly,  obturator  vein  ; externally, 
wall  of  the  pelvis  and  origin  of  levator  ani ; and  internally,  perito- 
neum. In  this  stage,  it  is  always  invested  in  loose  areolar  tissue. 
On  reaching  the  thyroid  foramen,  it  sends  off  a small  branch  which 
runs  inwards,  above  the  neck  of  the  bladder,  and  behind  the  symphy- 
sis, to  anastomose  with  its  fellow  of  the  opposite  side  ; and  then  per- 
forating the  vesical  fascia,  some  fibres  of  the  levator  ani,  obturator 
fascia,  obturator  intemus,  obturator  membrane,  and  obturator  exter- 
nus,  reaches  the  inner  side  of  the  thigh,  or  its  second  stage,  where 
it  lies  in  a kind  of  recess,  bounded  in  front  by  the  pecttnseus,  behind 
by  the  quadrates  femons,  and  upper  margin  of  the  adductor  magnus ; 
externally  by  the  neck  of  the  femur,  capsular  ligament,  and  psoas,  and 
iliac  muscles;  internally,  by  the  adductores  brevis  and  longus  - and 
superiorly,  by  the  obturator  externus  ; here  it  throws  off  some  twigs 
to  the  hip-joint,  and  then  divides  into  two  branches, -an  internal 
which  passes  downwards  and  inwards  along  the  inside  of  the  obtu- 
rator muscle  supplying  the  origins  of  the  adductors,  sides  of  the 
scrotum,  and  labia  in  the  female,  and  anastomosing  with  muscular 
branches  of  the  femoral ; and  an  external,  which  runs  on  the  out- 
side of  the  obturator  muscle,  accompanying  its  tendon  to  the  digital 

fossa,  where  it  communicates  with  the  sciatic,  gluteal,  and  internal 
circumflex  of  the  profunda.  ^ internal 

Anomalies.— This,  according  to  our  observations,  is  more  liable 
t I0?aD  ” loosed,  and  in  tte  sesTn  befo 

Sinfrnn  7’  TwI  wf7  SUbjeCt  that  was  bought  into  the  dis- 
and  not  ? "f  r the  anomalous  origin  from  the  epigastric 
of  the  ! T °rdinary  source-  Wh°u  this  abnormal  condition 
essel  exists,  its  importance,  so  far  as  femoral  hernia  is  con- 

45* 
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cemed,  is  obvious,  as  its  course  is  at  first  directly  inwards,  parallel 
to,  but  above  Poupart’s  ligament,  then  backwards,  along  the  base  of 
Gimbernat’s,  or  more  properly,  Key’s  ligament ; next  outwards,  for 
a short  distance  along  the  pectineal  line,  and  ultimately  downwards, 
backwards,  and  outwards,  to  the  subpubic  canal.  In  an  instance  of 
this  kind,  it  is  quite  clear  that  it  must  embrace  nearly  three-fourths 
of  the  neck  of  the  sac,  and  this  in  a most  dangerous  position,  lying 
as  it  does  in  the  direction  of  the  edge  of  the  knife,  as  it  divides  the 
stricture  at  the  point  of  strangulation.  But  again,  this  anomaly 
may  prevail,  and  yet  be  attended  with  no  danger,  as  the  vessel  may 
pass  to  its  destination  between  the  neck  of  the  sac  and  the  extern! 
iliac  vein,  a course  which  it  very  frequently  pursues.  The  obturator  . 
artery  may  also  arise  from  the  internal  circumflex  of  the  profunda,  | 
and  the  external  iliac,  or,  according  to  Burns,  from  the  Amoral ; I 
and  once  only  we  observed  it  taking  an  origin,  on  one  side,  from 
the  dorsal  artery  of  the  penis. 


x.  SCIATIC. 

This  almost  always  arises  by  a common  trunk  with  the  pudic,  | 
which  it  always  exceeds  in  size  ; it  passes  downwards,  forwards  i 
and  outwards,  and  leaves  the  pelvis  through  the  lower  part  of  I 
the  great  sciatic  notch,  where  it  divides  into  its  ultimate  branch  . 1 
This  vessel  has  also  been  divided  into  two  stages,  or  one  within,  an  1 

one  without  the  pelvis.  , • J 

Relations — First  Stage.- Anteriorly,  rectum  bladder,  and  vesi* 
culm  seminales ; posteriorly,  pyriformis,  sacral  plexus,  and  pc  I 
facia  ; externally,  pudic  artery  ; and  interj^y,  middle  sacral.  j 
Now  leaving  the  pelvis  below  the  pyriformis,  above  the  lew  ■ 
sciatic  ligament,  and  posterior  to  the  spine  of  the  ischium,  it  stand  1 
boldly  out  in  its  second  stage,  beneath  the  glutams  maximus, 
pLJior  to,  or  nearer,  the  «*» than  the  great  emtener^ and 
here  it  divides  into  its  terminal  branches,— viz.,  1,  coccygeal , ,fl 
comes  nervi  ischiadici ; and  3,  muscular.  o{ 

1.  CoccYGEAL.-Geuerally  large,  arising  from  the  bac^  ^ 
the  sciatic,  it  peases  backwards  and  inwards,  over  the  pvdicuWl 

and  between  the  greater  and  lesser  sciatic  ligaments  and  r 

the  coccyx,  anastomoses  with  the  glutoeal,  latera  , * 1 

8<Tcomeb  Nervi  Ischiadici.-A  slender  but  long  branch^j 
runs  at  first  downwards,  on  the  back  part  of  the  Srea  s^'  ^ kuee! 
then,  perforating  it,  descends  in  its  substance  as  far 
joint,  where  it  anastomoses  with  branches  of  the  P°Pht*a  ' { 

3.  Muscular. — Several  twigs  to  the  adjacent  muscles,  one 
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which  always  runs  to  the  digital  fossa,  to  anastomose  with  the  glu- 
teal, obturator,  and  internal  circumflex  of  the  profunda. 


XI.  PUDIC. 

This  is  the  longest  and  most  important  of  the  branches  of  the 
internal  iliac  ; it  usually  arises  from  a common  trunk  with  the 
sciatic,  and,  pursuing  a very  tortuous  course,  terminates  at  the 
corona  glandis  in  the  male,  and  the  labia  in  the  female.  In 
order  to  understand  its  relations  with  greater  facility,  it  has  been 
divided  into  three  stages,  two  intrapelvic,  and  one  extrapelvic — the 
first,  extending  from  its  origin  to  its  exit  from  the  pelvis  through 
the  great  sciatic  notch  (intrapelvic) ; the  second  very  short,  where 
it  crosses  the  spine  of  the  ischium  (extrapelvic);  and  the  third,- 
from  its  re-entrance  into  the  pelvis  till  it  reaches  the  subpubie 
ligament  (intrapelvic). 

Relations  First  Stage. — Anteriorly,  rectum,  bladder,  and  vesi- 
cular sem inales ; posteriorly,  pyriformis,  sacral  plexus,  and  pelvic 
fascia  ; internally,  sciatic  artery ; and  externally,  the  parts  as  they 
emerge  from  the  greater  sciatic  notch.  As  it  passes  through  the 
aperture,  it  winds  beneath,  and  becomes  anterior  to  the  sciatic 
artery and  has  above  it  the  pyriformis,  and  below  it  the  lesser 
sciatic  ligament. 

Relations— Second  Stage.— Anteriorly,  spine  of  the  ischium,  or 
sometimes  insertion  of  lesser  sciatic  ligament ; posteriorly,  external 
falcifoim  process  of  great  sciatic  ligament,  and  gluteus  maximus  ; 
superiorly,  pudic  vein ; and  interiorly,  pudic,  and  obturator  nerves! 
It  now  re-enters  the  pelvis  through  the  lesser  sciatic  notch,  but  is 
! separated  from  the  bone  by  the  tendon  of  the  obturator  internus 
which  is  escaping  at  the  same  place,  and  here  its  third  stao-e  com- 
mences. & 

Relations— Third  Stage.— Externally,  tuber  ischii,  and  obturator 
internus  ; internally,  obturator  fascia,  in  a tubule  of  which  it  is 
invested;  and  inferiorly,  internal  falciform  process  of  the  great 
sciatic  ligament.  Having  occupied  this  triangular  groove,  as  ter  as 
the  anterior  part  of  the  tuberosity,  it  now  perforates  the  base  of  the 
posterior  layer  of  the  triangular  ligament,  runs  between  it  and  the 
anterior  for  about  half  an  inch,  and  then,  piercing  the  anterior 
ascends  upwards,  forwards,  and  inwards,  between  the  crus  penis’ 
which  is  anterior  and  inferior  to  it,  the  anterior  layer  of  the  trian’ 
gular  ligament,  which  is  superior  and  posterior  to  it,  and  the  ramus 
of  the  pubis,  which  is  external  to  it,  dividing  at  the  subpubie  W 
ment  into  its  two  terminal  branches.  ° 

Anomalies.- Cases  sometimes  occur  where  the  common  trunk  of 
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the  sciatic  and  pudic,  will  pass  out  of  the  pelvis,  before  bifurcating ; 
but  these  are  very  rare.  The  most  important  anomaly  in  this  vessel  is 
however,  where  it  terminates  either  in  the  long  perinseal,  or  in  the  ar- 
tery of  the  bulb,  as  in  that  case  an  accessory  branch  is  detached, 
either  from  the  deep  epigastric  or  from  external  iliac,  or  from  the  ob- 
turator, prior  to  its  emerging  from  the  thyroid  foramen  ; this  passes 
downwards  and  backwards,  on  either  side  of  the  membranous  portion 
of  the  urethra,  aud  then,  piercing  the  triangular  ligament,  pursues 
the  normal  course,  and  throws  off  branches  corresponding  to  those  of 
the  true  pudic  ; or  such  abnormal  branch  may  occasionally  occupy  a 
still  more  dangerous  position,  by  running  along  the  sides  of  the  pros- 
tate—a perilous  situation  to  the  lithotomist.  During  the  course  of  a 
former  session,  we  had  an  opportunity  of  observing  a very  curious  va- 
riety : the  obturator  artery  sprang  abnormally  from  the  epigastric,  and 
immediately  after  its  origin  threw  off  a very  large  branch  which  per- 
forated the  transversalis  fascia,  and  emerging  through  the  external 
abdominal  ring,  descended  on  the  front  of  the  pubis,  and  became  the 

dorsal  artery  of  the  penis.  . ,,  r 

Collateral  Branches  of  the  Pudic.— In  its  first  stage,  genera  y 
a few  small  twigs  to  the  neck  of  the  bladder  ; in  its  second  none  ; 
and  in  its  third,  from  behind  forwards  ; 1.  Inferior  hmmorrhoidal , 
2.  Transverse  perimgal ; 3.  Long  perinaeal ; 4.  Artery  of  the  bulb  ; 
5.  Artery  of  the  ciWernous  structure  ; and  6.  Dorsal  artery  of  t e 

1 1.  Inferior  Bjemorrhoidal.— Generally  two  or  three  small  t wigs, 
which  arise  from  the  pudic,  at  the  commencement  of  its  third  stage  ; 
they  pierce  the  obturator  fascia,  cross  the  ischiorectal  fossa,  throug 
the  fat  of  this  region,  and  are  distributed  to  the  verge  of  the  anus, 
anastomosing  with  the  superior,  and  middle  hiemorrhoida . 

2 Transverse  Perineal.- A short,  thick  trunk,  which  arises 
little  external  to  the  last ; it  perforates  the  obturator  ftraa  and  b«e 
of  triangular  ligament,  runs  inwards  and  forwards,  at  first  b > 
then  below,  and  ultimately  in  front,  of  the  transverse  pennaial  mus- 
cle, reaches  the  accelerator  urinoe,  which  it  supplies,  and  anastomoses 

with  its  fellow  of  the  opposite  side.  _ 

3.  Long  Perineal.-  Longer,  but  smaller  in  calibre  than  the  l^, 
in  common  with  which  it  usually  arises ; it  also  pierces  the  taator 
fascia  and  base  of  triangular  ligament,  and,  running  upwards,  for 
S. and  inwards,  though  isclno-bulbar  space,  ^ 
' erector  penis  and  accelerator  warn,  reaches  the root  of the ^ , 
where  it  divides  into  two  branches— an  internal,  which  s 1 P 
IX  scroti,  and  communicates  with  its  fellow  of  the  * 

and  an  external,  which  ramifies  on  the  outside  of  the  scrotum, 
anastomoses  with  the  superficial  pudic  of  the  femo  * . 
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4.  Artery  of  the  Bulb. — Arises  from  the  pudic,  as  that 
vessel  lies  between  the  layers  of  the  triangular  ligament ; it  passes 
upwards  and  inwards,  anterior  and  inferior  to  Guthrie’s  muscle,  and 
before  reaching  the  urethra,  divides  into  two  branches— bulbar,  and 
glandular  ; the  former,  the  larger,  pierces  the  anterior  layer  of  the 
triangular  ligament,  and  reaches  the  bulb,  to  the  substance  of  which, 
and  the  spongy  structure  of  the  urethra,  it  is  distributed ; while  the 
latter,  much  the  smaller,  supplies  Cowper’s  glands.  The  artery  of 
the  bulb,  while  between  the  layers  of  the  triangular  ligament,  lies 
about  half  an  inch  above  its  base. 

Anomalies. — This  artery  may  be  sometimes  double,  and  occasionally 
takes  a very  peculiar  course  to  reach  its  destination ; as  it  runs  at 
first  from  its  origin  directly  inwards,  towards  the  mesial  line  along 
the  lower  edge  of  the  triangular  ligament,  and  then  ascends  almost 
verticallyto  the  urethra.  Under  these  circumstances,  it  always  arises 
about  half  an  inch  posteriorly  to  its  ordinary  position. 

5.  Artery  of  the  Cavernous  Structure,  arises  opposite  the 
subpubie  ligament,  in  company  with  the  dorsal  artery  of  the  penis  ; 
it  perforates  the  crus  penis  on  its  internal  and  inferior  wall,  and 
runs  through  the  cellular  structure  of  the  corpus  cavernosum  penis, 
but  separated  from  its  fellow  of  the  opposite  side  by  the  septum  pec- 
tin if orme,  on  the  lower  edge  of  which  it  lies  ; it  communicates  fre- 
quently with  it  through  the  teeth  of  the  sepCVn,  and  gives  off 
numerous  capillary  branches  for  the  nutrition  of  the  organ,  as  well 
as  others  which  terminate  in  the  venous  cells,  of  which  it  is  princi- 
pally composed.  (See  Anatomy  of  the  Penis.) 

6.  Dorsal  Branch,  arises  in  company  with  the  last,  and  winds 
upwards  and  forwards,  between  the  crus  externally  and  the  bulb  in- 
ternally, then  between  the  true  suspensory  ligaments  of  the  penis, 
along  the  dorsum  of  which  it  runs  forwards,  between  its  correspond- 
ing nerve,  which  is  on  the  outside,  and  vein,  which  is  to  its  inside, 
till  it  arrives  at  the  corona  glandis ; here  it  sinks  deeply,  and  forms, 
between  the  truncated  extremity  of  the  corpora  cavernosa  and  glans 
penis,  a plexus  from  which  numerous  filaments  are  detached  to  sup- 
ply the  structure  of  the  glans.  The  dorsal  artery,  about  the  middle 
of  the  penis,  always  throws  off  a large  cutaneous  branch,  which  is 
distributed  to  the  integument  of  that  organ,  and  to  the  side  of  the 
scrotum. 


external  iliac. 

Arises  from  the  common,  internal  but  opposite  to  the  sacro-iliac 
synchondrosis,  and  passing  downwards,  forwards,  and  outwards, 
terminates  in  the  femoral  at  the  pectineal  line,  a little  internal  to 
the  pectineal  eminence. 
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Relations. — Anteriorly,  peritonseum,  Abernetliy’s  or  expansion  of 
fascia  iliaca,  ureter  above,  and  vas  deferens  below,  one  of  the  inter- 
nal circumflex  ilii  veins,  and  genito-crural  nerve  ; posteriorly,  fascia 
iliaca,  psoas  muscle,  accessory  obturator  nerve,  and  the  other  ex- 
ternal circumflex  ilii  vein ; externally,  anterior  crural  nerve,  but 
separated  from  it  by  some  fibres  of  the  psoas  and  fascia  iliaca ; and 
internally,  its  own  vein  below,  but  on  a plane  posterior  and  internal 
to  it  above. 

Remarks. — We  have  omitted  the  spermatic  vessels,  as  an  anterior 
relation  for  this  artery,  although  they  do  occasionally  lie  over  it  near 
its  termination  ; but  we  believe  that,  as  the  rule,  they  are  generally 
external  to  it.  The  anterior  crural  nerve  also,  although  external  to 
the  iliac  artery  in  its  whole  course,  is  nevertheless  much  farther  from 
it  above  than  below;  being  in  the  former  instance,  fully  an  inch  dis- 
tant from  it ; but  in  the  latter,  only  about  a quarter  of  an  inch. 

Anomalies.— The  only  one  which  we  are  acquainted  with,  is  where 
the  external  iliac  bifurcates  into  the  femoral  and  profunda,  in  some 


part  of  the  iliac  fossa.  . 

Collateral  Branches.— 1.  Deep  epigastric,  and  2.  Internal  cir- 
cumflex ilii.  . . , 

1.  Deep  Epigastric.— A rather  large  branch,  arising  from  the  ex- 
ternal iliac,  a line  or  two  above  Poupart’s  ligament;  it  passes  at  first 
downwards  and  i Ards,  then  upwards,  forwards,  aud  inwards,  en- 
tering the  posterior  part  of  the  sheath  of  the  rectus,  beneath  the 
semilunar  margin  of  the  internal  oblique  and  transversalis,  and, 
ascending  as  high  as  the  umbilicus,  breaks  up  into  a senes  of 
branches,  which  anastomose  with  the  internal  mammary,  superficia 

epigastric,  and  lumbar.  A 

Relations.— Anteriorly,  transversalis  fascia,  spermatic  cord,  am 
abdominal  muscles  ; posteriorly,  external  iliac  vein,  peritonseum,  am 
posterior  wall  of  sheath  of  the  rectus  ; externally,  internal  abdomi- 
nal ring,  and  spermatic  artery,  which  separates  it  from  the  vas  de- 
ferens ; and  internally,  obliterated  hypogastric  artery. 

Remarks. — This  vessel,  in  its  course  upwards,  lies  very  close,  to 
internal  abdominal  ring,  and,  according  to  our ^observations,  mva  - 
ably  runs  between  the  layers  of  the  transversalis  fascia,  one  layer 
which,  thin  but  strong,  always  separates  it  from  the  penton^uun 
Anomalies. — The  epigastric  may  arise  from  the  obturator,  or 
nal  circumflex  ; it  may  also  be  double,  and  in  that  case  one  branch 
has  been  seen  to  pass  external  and  the  other  interns  obaerved 

it  emerges  through  the  internal  ring  Again,  it  ^ be^^jed 
to  wind  at  first  behind  the  external  iliac  vein,  and  then  In  ascend^^ 
its  usual  course.  Cases  are  recorded,  where  this  art ; y 
seen  to  spring  from  the  iliac,  two  inches  and  a half  aboie  Poup 

ligament. 
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Collateral  Branches. — A few  twigs  only,  and  of  no  importance ; 
but  sometimes  a large  branch  runs  directly  inwards,  behind  the  ori- 
gin of  the  rectus,  sending  down  filaments  to  anastomose  with  the 
obturator,  and  others  to  communicate  with  its  fellow  of  the  opposite 
side.  It  also,  at  the  internal  ring,  gives  off  the  cremasteric  branch, 
which  ramifies  in  the  substance  of  the  cord,  and  ultimately  anasto- 
moses, in  the  scrotum,  with  the  spermatic  and  deferential  arteries. 


II.  INTERNAL  CIRCUMFLEX  ILII. 

Arises  from  the  external  iliac,  close  to  the  origin  of  the  epigastric ; 
it  passes  upwards  and  outwards,  parallel  to  but  above  Poupart’s 
ligament,  crossing  over  the  anterior  crural  nerve,  and  lying  between 
the  fasciae  transversalis  and  iliaca,  where  a well-marked  white  line 
indicates  its  course.  On  reaching  the  anterior  superior  spine  of  the 
ilium,  it  anastomoses  with  the  ilio-lumbar,  superficial  circumflex  of 
the  femoral,  and  profunda  division  of  the  gluteal ; it  next  continues 
its  course  backwards,  on  the  ci’est  of  the  ilium,  between  the  internal 
oblique  and  transversalis,  and  over  the  ilio-scrotal  nerve,  to  the  back 
part  of  the  crest,  where  it  again  communicates  with  the  superficial 
glutaeal  and  ilio-lumbar ; and  ultimately  turns  upwards,  between  the 
same  muscles  towards  the  last  rib,  to  anastomose  with  the  lumbar 
and  with  the  intercostals. 

Anomalies— This  artery  may  arise  either  from  the  obturator,  or 
deep  epigastric  ; and  both  it  and  the  latter  vessel  have  been  known 
to  spring  from  the  external  iliac,  two  inches  or  more  above  Poupart’s 
ligament ; this,  however,  is  very  rare.  We  have  observed,  in  one 
case  only,  a most  important  anomaly  with  respect  to  the  origin  of 
this  artery,  where  it  sprang  from  the  epigastric,  above  the  internal 
abdominal  ring,  and,  crossing  above  the  cord  as  it  emerged  from 
the  abdominal  cavity,  passed  outwards,  to  reach  its  proper  destina- 
tion. In  an  operation  for  oblique  inguinal  hernia,  strangulated  at 
this  orifice,  it  would  have  been  impossible  that  the  vessel  could  have 
escaped. 


ARTERIES  OP  THE  LOWER  EXTREMITY. 

FEMORAL  ARTERY. 

The  Femoral  Artery , the  cqntinuation  of  the  external  iliac  com 
mences  opposite  the  pectineal  line,  and  passing  downwards  ’ back 
wards,  and  inwards,  terminates  at  the  junction  of  the  lower  with 
the  middle  third  of  the  thigh,  where  it  perforates  the  adductor 
magnus,  and  becomes  the  popliteal.  We  will  accordingly  examine 

Ihe  mil11!!8  ^ UPif  ^ °f  the  thiSh>  or  Scarpa’s  space,  and  in 
the  middle  third,  or  Hunter  s canal. 
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Relations— First  Stage,  or  Scarpa’s  Space.— Anteriorly,  integu- 
ment, superficial  fascia,  with  lymphatic  glands,  fascia  lata,  crural 
branch  of  genito-crural  nerve,  and  sartorius ; posteriorly,  psoas  mus- 
cle which  separates  it  from  the  capsular  ligament  of  the  hip-joint, 
pectinseus,  adductor  brevis  (but  with  the  interposition  of  the  profun- 
da and  femoral  arteries),  profunda,  and  external  circumflex  veins, 
communicating  branch  between  internal  saphenus  and  obturator 
nerves,  some  loose  areolar  tissue,  and  ultimately  the  adductor  longus  ; 
externally,  anterior  crural  nerve  above,  and  edge  of  sartorius  below ; 
and  internally,  its  own  vein  superiorly,  and  the  adductor  longus 

miRdations-Second  Stage,  or  Hunter’s  Canal.-Auteriorly,  sarto- 
rius, and  strong  aponeurosis,  the  latter  stretched  in  inverted  arches 
between  the  vastus  internus  and  adductores  longus  and  magnus,  and 
internal  saphenus  nerve  ; posteriorly,  the  conjoined  tendons  of  the 
adductors,  vastus  internus,  and  femoral  vein  ; internally,  the  adduc- 
tores longus  and  magnus  ; and  externally,  the  vastus  internus.  _ 
Remarks.- As  it  is  a matter  of  some  importance,  to  define  the  point 
where  the  femoral  artery  emerges  from  beneath  Poupart  s ligament 
it  may  be  stated,  as  a general  rule,  that  it  crosses  under  it,  a xm 
two  inches  and  a half  from  the  spine  of  the  pubis  and  three  from  the 
•interior  superior  spine  of  the  ilium.  In  a well-formed  man,  when 
in  the  upright  position,  if  a plumb-line  be  allowed  to  fall  from  this 
point  perpendicularly  downwards,  it  will  very  nearly  map  out  the 
ZJ of  the  vessel, -the  plumb-line  will  be,  however,  sightly  exter- 
nal and  posterior  to  it,  as  it  is  the  twist  in  the  femur  that  gives  the 
aDmrently  very  great  curve  to  the  artery.  On  examining  its  1 elativ  e 
position  with  regard  to  its  vein,  we  will  find,  that  immediately  below 
Poupart’s  ligament  the  vein  lies  directly  internal  to  it  but  as  they 
continue  to  descend,  the  vein  gradually  inclines  behind  h,  so  as  to  e 
eomnletelv  posterior  to  it,  in  the  middle  of  Hunters  canal,  and 
sltehtlv  external  as  it  passes  from  that  canal  into  the  popliteal  re- 
gion XThe  student  should  also  remember,  that  although  the  inser- 
tions of  the  pectimmis  and  adductor  brevis  are  given  as  postern 
i fl*  na  for  the  artery,  in  the  usual  condition  of  the  limb, 

I CX  S some XLce  from  it,  an,!  tin-  thigh  must  be  fom% 
tated  outwards  before  they  can  be  brought  in  close  proximity  v ith 
he  vessel  and  under  all  circumstances,  a very  small  portion  indeed 

0 1^0  adductor  brevis-in  fact,  only  that  part  intercepted  between 

the  pectimeus  and  adductor  longus,  which  is  always  ^ 

1 ies  behind  it  As  Scarpa’s  space  or  angle,  and  Hunter  s canai, 

iuveated'with  great  importance,  thelhstoiical 

lity  in  a surgical  point  o view,  and  tbelatterteom  ^ ^ 

associations  connected  with  it,— we  couside 
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detail  the  several  boundaries  of  each.  When  the  integuments  and 
investing  fascia  have  been  removed  from  the  upper  part  of  the  thigh, 
the  region  described  by  Scarpa  will  be  exposed  : it  represents  in  figure 
a scalenous  triangle,  its  external  and  longest  leg  formed  by  the  sarto- 
rius  ; its  internal,  by  the  adductor  longus ; its  base,  by  Poupart’s  liga- 
ment ; and  its  floor,  by  the  edge  of  the  rectus,  psoas,  and  iliacus, 
pectinaeus,  and  adductor  brevis.  The  three  important  parts  which  it 
contains  are,— the  anterior, "crural  nerve,  most  externally ; the  femoral 
artery  in  the  middle ; and  its  vein,  most  internally ; and,  in  addition, 
but  of  less  note,  the  superficial  epigastric,  circumflex  ilii,  pudic, 
profunda,  and  internal  and  external  circumflex,  and  two  superior 
perforating  arteries,  with  the  accompanying  veins  of  those  vessels. 
Hunter’s  canal  on  the  other  hand,  forms  a hollow  prism,  but  broader 
above  than  below ; it  occupies  the  middle  third  of  the  thigh,  and  is 
bounded  externally,  by  the  vastus  internus ; internally,  by  the  adduc- 
tores  longus  and  magnus  ; posteriorly,  by  the  conjoined  tendons  of 
these  muscles  at  their  insertion  into  the  linea  aspera ; and  anteriorly, 
by  a strong  aponeurosis,  on  which  the  sartorius  rests ; here  the  artery 
occupies  a middle  position  between  the  internal  saphenous  nerve, 
which  lies  at  first  external  to  it,  then  anterior,  and  ultimately  inter- 
nal ; and  the  femoral  vein,  which  is  at  first  posterior  and  internal, 
then  directly  behind  it,  and  ultimately,  posterior  and  slightly  external 
to  it ; the  anastomotica  magna  artery,  is  also  found  in  this  canal. 

Anomalies. — The  femoral  artery  is  generally  very  regular  in  its 
course ; but  some  few  cases  are  on  record,  where  it  has  been  double, 
and  also  where  the  two  branches,  after  continuing  separate  for  some 
distance,  again  united  to  form  a single  trunk. 

Collateral  Branches. — In  Scarpa’s  space,  i,  superficial  pudic  ; 
ii,  circumflex  ilii ; in,  epigastric ; and  iv,  profunda ; in  Hunter’s 
canal,  v,  several  muscular,  from  its  inner  side ; and  vi,  anastomotica 
magna. 


I.  SUPERFICIAL  PUDIC. 

Usually  very  small ; arising  from  the  femoral,  about  three  quar- 
ters  of  an  inch  below  Poupart’s  ligament ; it  passes  at  first  directly 
inwards,  for  a short  distance,  and  then  divides  into  two  branches 
—a  superficial,  which  pierces  the  pubic  portion  of  the  fascia  lata, 
and  runs  upwards  and  inwards,  between  the  layers  of  the  su- 
perficial fascia  to  the  front  of  the  symphysis  pubis,  supplying  that 

region,  and  anastomosing  with  its  fellow  of  the  oppositeI. * * * *  &side  • 

and  a deep  branch,  which  continues  beneath  the  fascia  lata,  as  far  as 

the  side  of  the  scrotum,  where  it  becomes  cutaneous,  supplying  the 
scrotum,  and  anastomosing  with  the  perinoeal  division  of  the  deep 

pudic ; in  the  female,  it  is  distributed  to  the  labia  rnajora. 
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II.  SUPERFICIAL  CIRCUMFLEX  ILII. 

Also  small ; it  arises  from  the  external  side  of  the  femoral,  nearly 
at  the  same  point  with  the  preceding  ; perforates  the  iliac  portion 
of  the  fascia  lata,  sometimes  the  cribriform,  and  runs  upwards  and 
outwards,  parallel  but  inferior  to  Poupart’s  ligament,  to  the  anterior 
superior  spine  of  the  ilium,  where  it  communicates  with  the  internal 
circumflex,  ilio-lumbar,  and  glutaal. 


III.  SUPERFICIAL  EPIGASTRIC. 

Larger  than  either  of  the  two  preceding  ; it  perforates  the  cribri- 
form process  of  the  fascia  lata,  and  running  upwards  and  inwards 
over  Poupart’s  ligament,  invested  in  the  layers  of  the  superficial 
fascia,  anastomoses  at  the  umbilicus,  with  the  deep  epigastric,  and 

internal  mammary.  ■ , , 

Remarks.-^ These  three  vessels  may  arise  by  a common  trunk,  and 

they  all  pierce  the  anterior  part  of  the  sheath  of  the  femoral  vessels. 


IV.  PROFUNDA. 

Always  very  large  ; sometimes  even  equal  in  size  to  the  femoral, 
from  the  outer  and  back  part  of  which  it  arises;  it  passes  at  first 
downwards  and  outwards,  then  downwards  and  inwards,  wmdmg 
beneath  its  parent  trunk,  then  perforates  the  adductor  ma  , 
opposite  the  middle  third  of  the  thigh,  and  at  last  runs  outwaids 
and  downwards,  to  terminate  within  the  biceps,  by  anas  om  a i, 

with  the  muscular  branches  of  the  poplitaeal.  , , 

Relations. — Anteriorly,  it  is  at  first  s}ishtly  overkpped  by  rfm  femoral 
artery  then  by  integument,  superficial  and  deep  fascue,  then  b)  t 
edge  of  rectus  ;md  sartortas,  .gain  by  the  fernowl  artery,  but 
separated  from  its  own  vein  and  the  femoral,  and  external  cncum- 
flex  ilii  veins,  with  the  obdurator  saphenous  nerve,  and  insertion  of 
the  ^duetor  longue;  posteriorly,  it  lies  in  succession  from  above 
downwards  on  the  tendons  of  the  psoas  and  lhacus,  crurffius, e(  b"  ' 
Ito ZtZn,  insertions  of  pectimcns,  and  adductor*  brevs  and 

mT2alie,  are  only  those  of  origin,  as  it  may 

the  femoral,  from  the  external  ihae  i or, . from  the  ernoial,  .Un  > 

spring  from  that  vessel,  cither  one,  two,  three,  or  foul  in  be  ^ 

Pon  n art's  ligament : but  instances  are  very  rare,  mdee  , 

mdghr  mrer  wceeds  two  inches  below  the  poin 1 1 

Collateral  Branches  of  Profunda.-I.  Exteinal,  ana  , 

ternal  circumflex  ilii  ; and  3.  Perforating  a^ne^  ^ 

1.  External  Circumflex.— Always  a large  bian  , g 
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the  profunda  immediately  after  its  origin  from  the  femoral  ; it 
passes  outwards,  between  the  branches  of  the  anterior  crural  nerve, 
over  the  tendons  of  the  psoas,  iliacus,  and  crurseus,  and  under  the 
sartorius,  and  rectus,  and  divides  into  three  branches, — ascending, 
middle,  and  descending.  Of  these,  the  ascending  runs  upwards  and 
outwards,  and  reaches  a fusiform  space,  filled  with  loose  areolar 
tissue  ; bounded  in  front,  by  the  sartorius ; externally,  by  the  tensor 
vagina;  femoris ; behind,  by  the  edge  of  the  glutseus  medius  and 
great  trochanter,  and  internally,  by  the  iliacus  internus  ; at  the  an- 
terior inferior  spine  it  anastomoses  with  the  profunda  division  of 
the  gluteal.  The  middle,  which  in  direction  appears  to  be  the  con- 
tinuation of  the  external  circumflex,  insinuates  itself,  first  between 
the  cruraeus  and  vastus  externus,  then  between  the  latter  muscle  and 
the  bone,  until  it  reaches  the  linea  aspera,  where  it  pierces  the 
attachments  of  the  glutseus  maximus,  and  anastomoses  with  a simi- 
lar branch  of  the  internal  circumflex  ilii.  The  descending  branch 
runs  at  first  downwards  and  outwards,  between  the  rectus  and  cru- 
rams,  sending  several  long  branches  to  both,  then  descends  along  the 
outside  of  the  thigh  between  the  rectus,  which  is  in  front  of  it,  the 
crurseus  which  is  behind  it,  and  the  vastus  externus,  which  is  to  its 
outside,  and  becoming  subfascial  about  two  inches  above  the  knee, 
runs  downwards,  to  the  upper  and  outer  part  of  the  patella,  to  anas- 
tomose with  the  superior  external  articular  artery. 

2.  Internal  Circumflex.— Larger  than  the  external,  but  close  to 
which  it  usually  arises;  it  passes  at  first  directly  backwards,  between 
the  tendons  of  the  psoas  and  inner  edge  of  the  pectinaeus,  and  divides 
into  tw7o  branches,  an  ascending,  which  passes  upwards  and  back- 
wards, on  the  obturator  externus,  enters  the  digital  fossa,  and  anas- 
tomoses with  the  obturator,  sciatic,  and  gluteeal ; and  a descending, 
which  runs  directly  backwards,  to  the  posterior  surface  of  the  bone’ 
between  the  obturator  externus  and  adductor  brevis,  and  then  be- 
tween the  adductor  magnus  and  quadratus  femoris,  to  communicate 
with  a similar  branch  from  the  external,  and  with  the  gluteal,  scia- 
tic, and  first  perforating  artery.  The  internal  circumflex  always 
gives  off  a branch  to  supply  the  joint,  and  while  in  the  triangular 
space,  behind  the  pectinseus,  anastomoses  very  freely  with  the  obtu 
rator. 

Anomalies.  Both  circumflex  may  spring  by  a common  trunk  or 
where  the  profunda  arises  some  distance  below  Poupart’s  lirntment’ 
both  may  take  their  origin  from  the  femoral,  or  one  from  it,  and 
the  other  from  the  profunda. 

.,  3‘  ^':fFORATINO  Arteries,  are  three  in  number,  all  arising  from 
he  postenor  wall  of  the  profunda  ; the  first,  pisses  backwards 
usually  between  the  pectinseus  and  adductor  brevis,  and  then  through 
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the  adductor  magnus ; the  second,  always  perforates  the.  adductor 
brevis,  and  then  the  adductor  magnus ; while  the  third,  pierces  the 
latter  muscle  only  ; lying  now  under  the  hamstring  muscles,  they 
freely  supply  the  great  sciatic  nerve,  and  the  areolar  tissue  m which 
it  is  imbedded,  and  divide  each  into  two  branches,  which  anastomose 
with  each  other,  and  likewise  communicate  above  with  the  sciatic 
and  gluteal,  and  below  with  branches  of  the  popliteal,  thus  estab- 
lishing an  important  chain  of  inosculation,  which  is  beautifully  dis- 
played in  ligature  of  the  femoral  artery,  when  them  calibre  becomes 
gradually  augmented  to  that  of  the  radial. 


V.  MUSCULAR. 

Several  very  large  branches  for  the  supply  of  the  muscles  in  the 
immediate  vicinity  of  Hunter’s  canal. 


VI.  ANASTOMOTICA  MAGNA. 

The  only  branch  in  Hunter’s  canal  which  has  received  a name  ; 
it  arises  from  the  inner  and  anterior  side  of  the  femoral,  at  the 
lower  part  of  the  this  canal,  and  runs  downwards  and  inwards,  on 
the  upper  edge  of  the  adductor  magnus  tendon,  in  company  with 
tte  internal  saphenous  nerve ; at  first  beneath  the 
connects  it  to  the  vastus  internus,  but  soon  perforating  it  and 
dividing  into  two  sets  of  branches-an  anterior,  which  passes  foi- 
warcls  Ld  outwards,  to  anastomose  with  the  superior  intermd  ar- 
ticular artery ; and  a posterior,  which  winds  backwards,  into  the 
popliicecd  space  to  communicate  with  the  collateral  branches  of 

The  femoral  artery  enters  this  space,  through  an  0V^1°Peiun°j 
the  lorn*  measurement  of  which  is  from  above  downwards,  an  1 
situated5  really  in  the  tendon  of  the  adductor  magnus,  but  because 
tw^other  muscles  are  in  some  degree  connected  with  * 
it  is  usually  described  as  having  these  boundaries  --Supeiio  , 
tendons  of  adductores  magnus  and  longus  ; infeiioi  >, 

ligament,  formed  in  front  by  a process  from  the 
demonstration. 
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POPLITvEAL  ARTERY. 

The  direct  continuation  of  the  femoral,  commences  at  the  opening 
of  the  adductor  magnus,  and  passing  downwards  and  slightly  in- 
wards, terminates  at  the  lower  margin  of  the  popliteus  muscle. 

Relations. — It  is  covered  at  first,  for  about  an  inch,  by  the  semi- 
membranosus, then  by  a quantity  of  fat  aud  areolar  tissue,  the 
popliteal  nerve  and  vein,  and  the  approximation  of  the  two  heads 
of  the  gastrocnemius  ; and  it  is  supported  by  the  flat  surface  of  the 
back  of  the  femur,  from  which  it  is  separated  by  a cushion  of  fat, 
by  the  ligamentum  posticum  of  the  knee-joint,  a lymphatic  gland 
generally  intervening,  and  ultimately  by  the  popliteus. 

Remarks. — The  popliteal  space,  which  this  vessel  occupies,  is  also 
one  of  great  surgical  importance ; it  may  be  exposed  by  stripping 
the  integuments  from  the  lower  third  of  the  back  part  of  the  thigh, 
and  to  the  same  extent  on  the  posterior  surface  of  the  leg.  The 
superficial  fascia,  which  lies  beneath  the  integument  is  thin,  esp>e- 
cially  on  the  sides  of  the  space,  but  becomes  more  dense  towards  its 
middle,  and  in  it  are  found  branches  of  the  posterior  cutaneous  nerve 
from  the  sacral  plexus,  with  the  posterior  or  external  saphenous 
vein.  On  removing  these  parts,  the  true  popliteal  fascia  is  exposed, 
stretched  tensely  across  the  space,  its  fibres  forming  well-marked 
curves,  the  concavities  of  which  are  directed  upwards  and  outwards ; 
opposite  the  flexure  of  the  joint  it  is  remarkably  strong,  and  is  here 
perforated  by  the  saphenous  vein,  in  its  course  to  join  the  popliteal. 
When  this  fascia  is  removed,  the  outline  of  the  space  is  exposed  ; it 
is  of  a diamond  shape,  or  perhaps  it  might  more  properly  be  said  to 
I consist  of  two  triangles,  with  their  bases  united  opposite  the  con- 
j dyles,  the  superior  being  the  better  defined,  and  so  much  larger, 

| as  to  be  capable  of  embracing  by  its  expanded  legs  those  of  the  in- 
| ferior  at  their  point  of  junction.  The  outer  wall  of  the  popliteal 
i region  is  formed  above  by  the  tendon  of  the  biceps,  and  below  by 
: the  external  head  of  the  gastrocnemius,  soleus,  and  plantaris  ; while 
the  inner  is  constituted  by  the  semitendinosus,  semimembranosus, 
gracilis,  and  sartorius  above,  and  by  the  inner  head  of  the  gastroc- 
nemius below.  With  respect  to  the  parts  which  it  contains^  on  re- 
moving the  fat,  which  completely  fills  it  up,  we  will  find  the  popli- 
teal nerve  to  be  the  most  superficial,  being  at  first  external  to  the 
vessels,  but  crossing  posterior  to  them,  opposite  the  flexure  of  the 
joint,  becoming  internal  to  them  below  ; the  vein  holds  nearly  the 
same  relation  to  the  artery,  being  at  first  a little  external,  then 
superficial,  and  ultimately  slightly  internal,  to  it ; but  it  must  be 
recollected,  that  both  the  vein  and  the  artery,  are  here  intimately 
connected  to  each  other,  by  condensed  areolar  tissue.  Three  or  four 
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lymphatic  glands  are  always  found  opposite  the  joint,  generally 
surrounding  the  vessels. 

Anomalies. — Extremely  rare,  hut  it  is  sometimes  found  double, 
and  it  may  divide  into  its  terminal  branches,  the  anterior  and  pos- 
terior tibials,  either  on  or  above  the  poplitseus  muscle. 

Collateral  Branches. — 1,  Superior  external ; 2,  superior  in- 
ternal ; 3,  inferior  external  ; 4,  inferior  internal ; 5,  azygos  arti- 
cular ; and  6,  sural. 


Bather  large,  arising  from  the  outer  side  of  the  popliteal,  opposite 
the  external  condyle ; passes  outwards,  and  slightly  upwards,  resting 
on  the  bone,  beneath  the  popliteal  vein  and  nerve,  tendon  of  the 
biceps,  and  peronseal  nerve.  Beneath  the  vastus  externus,  it  divides 
into  two  branches — a superficial,  which,  piercing  that  muscle,  rims 
to  the  superior  external  angle  of  the  patella,  to  anastomose  with  the 
descending  branches  of  the  external  cicumflex  of  the  profunda,  and 
the  adjacent  articular  ; and  a deep,  which,  on  the  front  of  the  femur, 
above  the  condyles,  forms  an  arch  with  a similar  branch  from  the 
internal,  for  the  supply  of  the  synovial  membrane. 


Arises,  opposite  the  last,  from  the  inner  side  of  the  popliteal , it 
runs  upwards  and  inwards,  likewise  on  the  bone,  beneath  the  ten- 
dons of  the  semitendinosus,  semimembranosus,  gracilis,  sartonus, 
and  adductor  magnus,  and  on  arriving  beneath  the  vastus  internus, 
divides  into  two  branches— a superficial,  which  runs  to  the  upper 
and  inner  side  of  the  patella,  to  anastomose  with  the  anastomotica 
uiagna,  and  adjoining  articular;  and  a deep,  which  proceeds  to 
supply  the  joint. 


I.  SUPERIOR  EXTERNAL  ARTICULAR. 


II.  SUPERIOR  INTERNAL  ARTICULAR, 


III.  INFERIOR  EXTERNAL  ARTICULAR, 


Arises  exactly  opposite  the  articulation  ; it  winds  outwards  over 


runs  to  the  trout  ot  trie  paieua  io  auaa^.u^  ■ - 

tibial  recurrent,  and  its  fellow  of  the  opposite  side  ; and  a deep,  ™ 


supply  the  interior  of  the  articulation. 
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XV.  INFERIOR  INTERNAL  ARTICULAR. 

This  arises  a little  lower  than  the  last,  and  passes  downwards  and 
inwards,  along  the  upper  margin  of  the  poplitseus,  resting  on  the 
back  part  of  the  tibia,  and  under  the  internal  head  of  the  gastroc- 
nemius, tendons  of  semitendinosus,  gracilis,  sartorius,  and  expan- 
sion from  internal  lateral  ligament ; and  on  the  front  of  the  joint 
also  divides  into  two  branches — a deep,  to  supply, its  interior  ; and 
a superficial,  to  anastomose  with  its  fellow,  and  with  the  anterior 
tibial  recurrent. 

V.  AZYGOS  ARTICULAR. 

Always  small ; it  pierces  the  ligament  of  Winslow,  and,  entering 
the  joint,  is  distributed  to  the  crucial  ligaments. 


VI.  SURAL. 

Long  slender  branches,  irregular  as  to  number ; they  spring  from 
the  superficial  surface  of  the  popliteal,  and,  passing  downwards,  are 
principally  distributed  to  the  muscles  on  the  back  of  the  leg. 

Remarks.  The  branches  of  the  popliteal,  are  very  variable  both 
in  oiigin  and  size,  but  where  those  of  one  side  are  found  to  be  small, 
those  of  the  other  are  always  proportionally  large.  The  point  where 
it  most  usually  divides  into  anterior  and  posterior  tibial,  is  at  the 
lower  margin  of  the  poplitseus ; but  this  rule,  as  we  have  already 
stated,  is  liable  to  many  variations. 


POSTERIOR  TIBIAL. 

Is  the  direct  continuation  of  the  popliteal,  both  in  size  and  direc- 
tion. It  arises  opposite  to  the  lower  edge  of  the  popliteus,  and, 
passing  downwards  and  inwards,  terminates  by  dividing  into  the 
external  and  internal  plantar  arteries,  between  the  internal  mal- 
leolus and  os  calcis,  and  likewise  between  the  two  heads  of  origin  of 
the  abductor  pollicis.  & 

Relations.— It  is  covered  by  the  gastrocnemius,  soleus,  plantaris, 
deep  fascia,  and  posterior  tibial  nerve ; and  it  rests  on  the  tibialis 
posticus,  flexor  digitorum  communis,  and  lower  and  back  part  of 
tibia,  from  which  it  is  separated  by  a cushion  of  fat 

Remarks.  -Much  importance  has  been  latterly  attributed  to  the 
tendinous  arch  between  the  two  heads  of  the  soleus,  beneath  which 
the  artery  glides  to  reach  the  posterior  part  of  the  leg.  Its  obvious 
use  appears  to  be,  to  prevent  compression  of  the  vessel  from  the 
contraction  of  the  muscle,  and  it  can  always  be  easily  shown  by 
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cutting  across  the  tendo  A chillis,  and  then  dissecting  up  the  super- 
ficial from  the  deep  muscles.  The  posterior  tibial  nerve  lies  to  t ie 
inside  of  the  artery  at  its  origin,  but  it  crosses  behind  it  at  the 
junction  of  its  superior  and  middle  thirds,  so  as  to  become  ex  ema 
to  it.  In  its  inferior  third,  where  it  is  most  frequently  the  subject 
of  operation,  the  artery  is  comparatively  superficial,  but  in  order  to 
reach  it,  it  will  be  necessary  to  cut  through— 1,  integument ; 2, 
superficial  fascia  ; 3,  a thin  aponeurosis  from  the  inner  edge  of  the 
tendo  Achillis  ; 4,  deep  fascia,  which  is  here  dense  and  strong,  its 
fibres  running  tranversely  across  from  tibia  to  fibula  ; and  5,  ex- 
pansion from  the  sheath  of  the  tendon  of  the  flexor  pollicis.  I e 
order  of  parts  from  within  and  before,  backwards  and  outwards,  at 
this  point,  is— 1,  tibialis  posticus;  2,  flexor  communis;  3 artery 
with  a vein  on  either  side  ; 4,  posterior  tibial  nerve  ; and  5,  flexor 

P°AnomSU-We  have  already  observed  that  the  po^erior  “ 
may  arise  afany  pqint  above  the  poplitams,  or  even  a short  distance 
below  it ; while  in  some  instances,  it  is  said  to  be  altoge  her  absent 
but  of  this  we  have  never  observed  even  a solitary  exa“P^e>“  J_ 
cases,  undoubtedly,  it  existed  only  as  a mere  filament,  but  the  p 
ronaeal  under  these  circumstances  was  abnormally  laige,  anil  gave  o 
the  ordinary  branches  of  the  tibial.  . 

Co^ATeA  BUAKCHES.-l.  ! 2.  <*>f*  >»“*“  *»  ^ 

adjacent  muscles  ; 3.  Internal ; and  4.  External  ptoto 

1 Peronasal.— Always  a large  branch,  arising  fiom  the  outer  side 
oUhe  nosterior  tibial.  an  inch  and  a half  below  the  inferior  margin 
of  to  . it  passes  at  tot  downwards  and  outwtos  und 

the  deep  fascia,  and  on  the  tibialis  posticus;  tten  taeath  to  to  ^ 
nollicis  lonmis,  having  the  fibula  external  to  it,  till 
Stonohes  above  the  ankle-joint,  where  it  divides  into  anterior  an 
451  i ilip  former  pierces  the  interosseous  ligament,  a 

s,  in  front  of  the  ^ - 

under  the  peronmus  anticus  ; while  the  latter,  passes  on  the ^ back  of 

the  fibula,  still  beneath  the  flexor  Ihere 

external  malleolus  forms  an  anastomotic  loop  w £h  the -ant ^ 
they  also  communicate  with  the  tarsal  and  metatarsal  biancfles 

the  anterior  tibial.  ...  ;1ldpnendentlv  from  the 

Anomalies. — This  artery  may  arise  ^ ^r  mdependen  y ^ 

popliteal  or  from  a line  to  two  inches  bdero the  beIsaid 

Steens.  In  some  cases  it  is  so  very  small  ^ calibre  ; 

to  exist  at  all,  while  in  others  it  may  be  vas b reiuforc- 
under  the  latter  circumstances,  it  may  termina  transversely 

ing  the  posterior  tibial  by  a cross  branch,  which 
inwards,  to  join  it  an  inchpr  two  above  the  ankle-joint, 
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being  either  superficial  to,  or  deeper  than,  the  tendons  on  the  back 
of  the  leg  ; or  it  may  send  through  the  interosseous  space,  a very 
large  branch,  which  will  take  the  place  of  the  anterior  tibial,  the 
latter  vessel  being  in  such  case  abnormally  small,  and  terminating 
before  it  reaches  the  anterior  annular  ligament. 


II.  MUSCULAR. 

Several  long  branches,  distributed  to  the  deep  muscles  of  the  leg. 


III.  INTERNAL  PLANTAR. 

One  of  the  terminal  branches  of  the  posterior  tibial,  and  small  as 
contrasted  with  the  external ; it  arises  between  the  os  calcis  and  in- 
ternal malleolus,  and  passes  forwards  and  inwards,  between  the  two 
heads  of  the  abductor  pollicis,  then  between  it  and  the  external  head 
of  the  flexor  pollicis  brevis,  and,  reaching  the  space  between  the  first 
and  second  metatarsal  bones,  divides  into  two  branches — an  inter- 
nal, which  crosses  obliquely  forwards  and  inwards,  to  the  inner  side 
of  the  great  toe ; and  an  external,  which,  on  arriving  at  the  cleft  be- 
tween the  first  and  second  toes,  subdivides,  and  supplies  their  ad- 
jacent surfaces  ; it  is  distributed  only  to  the  skin  of  those  parts. 


IV.  EXTERNAL  PLANTAR. 

Always  very  large,  arising  in  common  with  the  preceding  ; it 
passes  at  first  forwards  and  outwards,  between  the  musculus  accesso- 
lius,  flexor  communis,  and  flexor  pollicis,  which  are  above  it,  and 
the  flexor  digitorum  brevis,  which  is  below  it ; then  runs  directly 
forwards,  for  about  an  inch,  between  the  abductor  minimi  digiti  on 
the  outside,  and  the  flexor  digitorum  brevis  on  the  inside,  being  here 
very  superficial,  and,  arriving  at  the  base  of  the  metatarsal  bone  of 
the  little  toe,  is  abruptly  inflected  inwards  and  forwards,  as  far  as 
the  first  interosseous  space,  where  it  terminates  by  anastomosing  with 
the  perforating  branch  of  the  dorsalis  pedis,  thus  forming  the  deep 
plantar  arch.  In  this  latter  part  of  its  course,  its  relations  are  the 
following:— Below  it,  three  layers  of  the  plantar  muscles  ; above  it 
the  interossei,  and  bases  of  the  metatarsal  bones  ; anterior  to  it  the 
trausversalis  pedis  ; posterior  and  internal  to  it,  the  adductor  polli- 
cis ; and  external  to  it,  the  flexor  brevis  minimi  digiti.  The  plantar 
arch  gives  off  four  digital  branches  from  its  convexity  which  is 
turned  forwards  ; and  from  its  superior  wall  three,  which  are  termed 
interosseous  ; the  first  digital  branch,  passes  forwards  and  outwards 
and  is  distributed  to  the  outside  of  the  little  tee  ; the  second,  runs 

4G*  ’ 


724 


VASCULAR  SYSTEM. 


to  the  cleft  between  the  fifth  and  fourth  toes,  and  bifurcates  for  the 
supply  of  their  adjacent  surfaces  ; the  third,  proceeds  to  the  space 
between  the  third  and  fourth,  where  it  also  divides  for  their  opposed 
sides  ; while  the  fourth,  runs  in  a similar  manner  to  the  interval  be- 
tween the  second  and  third,  and  there  divides  for  the  supply  of  then- 
approximated  sides  ; all  these  digital  branches,  with  theii  corre- 
sponding  nerves,  run  close  to  the  sheaths  of  the  flexor  tenc  ons,  to 
which  they  are  bound  by  looped  processes  of  the  plantar  fascia,  and 
they  observe  an  arrangement  similar  to  those  of  the  fingers,  forming 
arches  on  the  last,  or  ungual,  phalanges  for  the  supply  of  the  integu- 
ments and  of  the  matrix  of  the  nails.  The  interosseous  branches,  whic 
are  three  in  number,  are  only  found  in  the  three  external  interosseal 
spaces  ; they  perforate  and  supply  those  muscles,  and  anastomose 
with  the  dorsal  interosseous  branches  from  the  metatarsal  of  the  an- 
terior tibial. 

Remarks. — Those  arteries,  but  especially  the  external  plantar, 
supply  numerous  branches  to  the  fat  and  muscles  of  this  l egion,  wi 
several  filaments  to  the  articulations,  and,  as  the  general  rule,  they 
lie  deeper  than  their  corresponding  nerves. 


ANTERIOR  TIBIAL. 

Arises  in  common  with  the  posterior,  from  the  popliteal,  but  is 
much  smaller  in  size  ; it  passes  directly  forwards,  through  a quadri- 
lateral space,  bounded  above,  by  the  edge  of  the  popliteus,  amT  i 
fibular  articulation;  below,  by  the  upper  margin  of  the  ^teiosseo"S 
ligament ; and  on  either  side,  by  the  tibia  and  fibula;  and  is  accom- 
panied by  its  two  venue  comites,  by  the  commiuncatmg  brajchbe- 
tween  the  anterior  and  posterior  tibial  nerves,  and  by  a fibres  of 
the  tibialis  posticus.  On  reaching  the  anterior  aspect  of  the  g, 
runs  almost  vertically  downwards,  as  far  as  the  annular  ligament, 
where  it  terminates  in  the  dorsalis  pedis. 

RdaUom.- It  lie.  at  first,  *****  tibialis  antacus 

communis,  then  between  the  tibialis  anticus  and  extensor  poll  ci 
lonsrus  and  lastly,  between  the  extensor  pollicis  and  extensor  c 

& with  the  tendon  of  Corner  beneath  t e annito 

ligament.  The  anterior  tibial  nerve,  a branch  oi Um 
in  company  with  it,  being  at  first  external  'V  “ “ 
middle  of  the  le-,  is  immediately  over  it  j and  below  .internal  to  i 
"'lJ::i-ThU  artery  is  very  deeply  situated  « 

ment,  but  near  its  termination  becomes  comparatively  superfi 

Anomalies.- In  case  of  this  vessel  arising  high i up 
teal  space,  it  may  run  to  its  destination,  either  wqj 

the  popliteus  muscle.  Where  it  is  of  less  than  the  noimal  size, 
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usually  be  found  to  terminate  at  the  ankle  joint,  the  anterior  pero- 
nseal  taking  its  place  ; or  where  it  is  larger  than  ordinary,  it  may 
usurp  the  position  of  the  latter,  and  likewise,  as  the  dorsalis  pedis, 
compensate  by  its  anastomosis  with  the  external  plantar  for  a de- 
ficiency of  calibre  in  this  latter  vessel. 

Collateral  Branches. — -1.  Anterior  tibial  recurrent ; 2.  Mus- 
cular ; 3.  Internal ; and  4.  External  malleolar. 

I.  ANTERIOR  TIBIAL  RECURRENT. 

Comparatively  large ; arising  from  the  anterior  tibial,  just  as  it 
emerges  on  the  front  of  the  leg ; it  passes  upwards  and  forwards, 
through  the  fibres  of  the  tibialis  anticus,  and  communicates  with 
both  the  inferior  articular. 

II.  MUSCULAR. 

Very  numerous,  but  small,  supplying  the  adjacent  muscles,  as  the 
parent  trunk  glides  between  them. 

III.  INTERNAL  MALLEOLAR 

Arises  from  the  anterior  tibial,  beneath  the  annular  ligament ; it 
passes  inwards,  resting  on  the  tibia,  and  beneath  the  tendons  of  the 
extensor  pollicis  and  tibialis  anticus.  It  anastomoses  with  branches 
from  the  internal  plantar,  and  supplies  the  parts  in  that  region. 


IV.  EXTERNAL  MALLEOLAR. 

Largei  than  the  last,  close  to  which  it  arises  ; it  passes  outwards 
over  the  fibula,  and  under  the  tendons  of  the  extensor  communis 
and  peronaeus  anticus,  and  anastomoses  with  the  peronaeal,  tarsal 
and  metatarsal.  ’ 


DORSALIS  PEDIS. 

The  continuation  of  the  anterior  tibial ; it  runs  downwards  and 
inwards,  over  the  dorsum  of  the  foot  between  the  extensor  pollicis 
which  is  internal  to  it,  and  the  inner  tendon  of  the  extensor  com- 
munis, which  is  external  to  it,  and  covered  only  by  the  integuments 
and  fascia,  and  crossed  by  the  inner  tendon  of  the  extensor  brevis 
On  reaching  the  base  of  the  metatarsal  bone  of  the  great  toe  it 
divides  into  its  terminal  branches. 

Collateral  Branches—!.  Tarsal,  n.  metatarsal,  m.  communi- 
cating, and  iv.  princeps  pollicis. 


i.  tarsal. 

Generally  a small  branch,  arising  immediately  below  the  annular 
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ligament ; it  passes  outwards  and  forwards,  beneath  the  extensor 
brevis,  supplying  it  and  the  structures  of  the  dorsum  of  the  foot, 
and  ultimately  bending  backwards  and  outwards,  terminates  at  the 
external  malleolus,  by  anastomosing  with  the  malleolar,  peronaeal, 
and  metatarsal. 


II.  METATARSAL. 

Larger  than  the  tarsal,  below  which  it  arises  ; it  also  bends  down- 
wards and  ontwards,  beneath  the  common  extensor  tendons,  and  then, 
archino-  backwards  and  outwards,  terminates  at  the  external  malleo- 
lus by  communicating  with  the  peroneeal  and  tarsal ; from  the  con- 
vexity of  the  arch,  which  is  directed  towards  the  toes,  four  digital 
branches  are  given  off,  which,  bifurcating  at  the  clefts  between  each 
pair  of  the  four  outer  toes,  supply  their  adjacent  sides  ; while  three 
interosseous  branches  are  detached  from  it  inferiorly,  to  supply  the 
interosseous  muscles,  and  to  anastomose  with  similar  twigs  from  the 
deep  plantar  arch. 


III.  COMMUNICATING  BRANCH. 

In  size,  maybe  considered,  the  true  termination  of  the  dorsalis 
pedis  • it  comes  off  in  common  with  the  princeps  pollicis,  and  pierc- 
ing the  first  interosseous  spaces,  inosculates  with  the  external  p an- 
tar,  to  form  the  deep  plantar  arch. 


IV.  PRINCEPS  POLLICIS. 

Arises  in  common  with  the  the  last,  and  runs  downwards  and  for- 
wards, along  the  first  interosseous  space,  where  it  is  crossed  by  > 
inner  tendon  of  the  extensor  brevis.  It  divides  into  two  branc  , 
internal,  which  is  distributed  to  the  inner  side  of  the  great  toe  , 
the  external,  subdividing,  supplies  the  opposed  surfaces  of  the  gre, 

-The  supply  of  the  toes,  may  be  thus 
the  muscular  structure  of  the  three  outer  toes  aud  a half,  is  supplies 
hv  the  deep  plantar  arch  ; while  that  of  the  great  toe,  and  li. 
Jcoud,  receives  its  nutrition  from  the  dorsalis  pedis ; but  the 
meat  of  the  three  outer  toes  and  a half,  is  supplied  by  the  metak  rsal 
branch  of  the  dorsalis  pedis,  while  to  the  skin  -^  nce 

half  the  second,  the  internal  plantar  artery  is  d«tobuted.  H 
it  may  be  observed,  that  a very  close  analogy  existe  d the  ^nbr 
tion  of  the  vessels  of  the  lower  and  upper  extremffieMhe 
tibial  representing  the  radial,  and  the  posterior,  the  ulnar. 
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VENOUS  SYSTEM. 

For  the  purpose  of  examining  the  veins,  they  should  be  injected 
from  the  ultimate  branches,  in  the  direction  of  the  heart ; but  as 
these  vessels  are  usually  found  distended  with  blood  after  death,  the 
' larger  branches  are  sufficiently  evident  for  the  purpose  of  the  anato- 
mist ; but  if  it  is  an  object  to  follow  the  osseal  venous  networks,  or 
the  minute  radicles  and  plexuses  of  organs,  their  artificial  distension 
becomes  absolutely  indispensable.  The  veins  are  divisible  into  the 
general  and  portal  systems,  whilst  the  former  may  again  be  subdi- 
vided into  thoracic,  cervico-cephalic,  brachial,  abdominal,  femoral, 
and  rachidian. 

From  the  course  pursued  by  the  circulatory  system,  the  description 
of  the  veins  might  be  commenced  at  any  point  that  would  be  most 
convenient,  and  again  traced  back  to  the  same  place  ; but  experience 
has  taught  us,  that  it  is  always  better  to  assume  the  termination  of  the 
arteries  in  the  capillary  system,  as  the  starting  point ; as  by  this 
means,  the  student  can  more  fully  comprehend  the  course  pursued 
by  each  order  of  vessels,  and  the  object  which  each  is  destined 
to  accomplish  in  the  animal  economy.  We  will  therefore  com- 
mence with  the  veins  of  the  foot,  and  first  carry  them  up  to  the 
central  organ  of  the  circulation. 

Plantar  Veins  occupy  the  sole  of  the  foot,  and  are  divided  into 
external  and  internal,  the  former  being  the  larger  of  the  two ; they 
j follow  the  course  of  the  corresponding  arteries,  and  open  posteriorly 
into  the  venae  comites  of  the  posterior  tibial  artery.  The  external 
plantar,  is  nearly  four  times  larger  than  the  internal,  and  it  receives 
all  the  muscular  branches  from  the  sole  of  the  foot,  while  both  are 
the  efferent  vessels  of  the  deep  plantar  venous  plexuses. 

Posterior  Tibial  Veins  are  two  in  number,  lying  one  on  either 
side  of  the  corresponding  artery,  and  frequently  communicating  with 
each  other,  by  cross  branches.  We  have  seen  but  one  vein  accom- 
panying this  vessel,  and  in  the  case  it  received  the  peromcal  vein 
three  inches  above  the  ankle-joint ; we  have  also  observed  the  pos- 
terior tibial  veins  leaving  the  artery  about  the  middle  of  the  leg, 
and  passing  beneath  the  margin  of  the  flexor  pollicis  to  join  the  pero- 
meal,  the  posterior  tibial  artery  not  having  any  accompanying  vein 
from  the  point  mentioned,  until  it  arrived  at  the  lower  margin  of 
the  poplitaeus. 

Peronal  Vein  accompanies  the  peromcal  artery,  and  is  double 
like  the  last,  but  much  larger,  in  consequence  of  receiving  all  the 
muscular  branches  from  the  posterior  and  external  part  of  the  leg. 
They  communicate  with  the  popliteal,  and  when  laid  open  present  a 
cribriform  appearance,  owing  to  the  number  of  muscular  branches 
that  separately  open  into  them. 
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Anterior  Tibial  Vein. — Also  double ; they  accompany  their 
corresponding  artery,  and  passing  through  the  interosseous  space, 
terminate  in  the  popliteal. 


POPLITAEAL  VEIN 

Commences  about  half-an-inch  above  the  lower  edge  of  the  popli- 
teus,  or  sometimes  at  the  inferior  margin  of  that  muscle,  the  popli- 
taeal, or  main  artery  of  the  limb,  is  for  the  first  time  accompanied  by  a 
single  vein — the  poplitaeal,  which  is  formed  by  the  union  of  the  ante- 
rior and  posterior  tibial  and  peronaeal  veins,  all  of  which  however,  unite 
into  single  trunks  prior  to  their  confluence ; the  poplitaeal  vein  is  situ- 
ated at  first  posterior  and  internal  to  its  artery,  but  in  the  middle  of 
the  space  lies  directly  posterior  to  it,  and  is,  superiorly,  posterior 
and  external  to  it ; at  the  oval  opening  in  the  adductor  magnus,  their 
relations  to  each  other  are  well  seen,  when  both  vein  and  artery  have 
been  injected.  The  poplitaeal  vein  is  very  intimately  connected  to 
its  artery  a little  below  the  middle  of  the  poplitaeal  space, ; and 
interiorly  it  always  seems  flattened,  on  account  of  the  peculiar 
manner  in  which  the  sural  veins  join  it ; its  coats  are  thick,  and 
extremely  resisting. 

Collateral  Branches— 1,  posterior  saphena  ; 2,  articular  ; 
and  3,  sural. 

1 . External,  or  Posterior  Saphena,  commences  at  the  external  ex- 
tremity of  the  tarsal  arch,  and  passing  upwards  and  backwards,  behind 
the  external  malleolus,  where  it  receives  the  external  calcaneal  vein  ; 
continuing  to  ascend  on  the  posterior  surface  of  the  gastrocnemius, 
with  the  crural  aponeurosis  intervening,  and  arriving  at  the  middle 
of  the  popliteal  space,  it  pierces  the  fascia,  and  opens  into  the  pos- 
terior and  external  side  of  the  popliteal  vein,  opposite  the  flexure  of 
the  knee-joint.  This  vein  is  accompanied,  in  its  upper  fourth,  by 
the  tibialis  communicans,  and  in  the  remainder  of  its  course  by  the 
posterior  saphenous  nerve,  on  which  it  lies,  but  separated  from  it- 
by  a layer  of  fascia  ; it  possesses  two  valves,  one  of  which  is  found 
at  its  entrance  into  the  poplitaeal,  and  the  second  corresponding  to 
the  upper  third  of  the  gastrocnemius  ; we  have  met  with,  however, 
so  many  as  five  valves  in  this  vein.  Sometimes  this  vessel,  when 
it  arrives  at  the  popliteal  space,  divides  into  two  branches,  one  ot 
which  terminates  as  usual,  sinking  between  the  peronaeal  and  po» 
terior  tibial  nerves,  but  always  nearer  to  the  latter,  in  order  to 
reach  its  destination,  while  the  second  curves  upwards  and  inwards, 
around  the  inner  side  of  the  thigh,  to  communicate  with  the  internal 

^ 2hl  Articular  Veins  follow  the  course  of  their  corresponding 
arteries,  and  open  at  various  points  into  the  poplitaeal  vein. 
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3.  Sural  Veins  ascend  from  the  gastrocnemius,  between  its  two 
heads,  and  are  remarkable  for  the  number  of  their  valves  ; superior 
muscular  branches  from  the  hamstrings,  likewise  join  them  from 
above. 


FEMORAL  VEIN 

Commences  at  the  oval  opening  in  the  triceps  and  forms  the 
direct  continuation  of  the  popliteal ; in  Hunter’s  canal,  it  lies  pos- 
terior and  external  to  the  artery  below ; in  the  middle  directly 
posterior  to  it,  and  above,  posterior  and  internal  to  it ; about  one  inch 
above  its  commencement,  it  receives  the  venae  comites  of  the  anas- 
tomotica  magna,  and  higher  up,  some  muscular  twigs ; at  the  apex  of 
Scarpa’s  space,  it  continues  to  hold  the  same  relation  to  the  artery, 
but  from  this  point  it  gradually  winds  upwards  and  inwards,  and 
at  the  ilio-pectineal  line,  lies  directly  internal  to  it,  being  supported 
in  this  situation  by  the  pectinseus  muscle,  or  frequently  by  the  bone 
only,  where  it  joins  the  external  iliac  vein.  Near  the  pubis,  the 
vein  can  be  separated  from  the  artery  with  great  ease ; but  lower 
down,  the  union  of  the  two  is  much  more  intimate,  yet  not  so  much 
so  as  that  of  the  popliteal  vein  to  its  corresponding  vessel.  Pro- 
fessor Porter  has  remarked,  with  much  truth,  that  the  adhesion  of 
the  femoral  vein  and  artery  is  always  increased  when  popliteal 
aneurism  exists ; and  this  we  have  observed  in  three  cases,  in  one 
even  where  the  aneurism  scarcely  exceeded  the  size  of  a split  walnut. 
It  should  be  observed  that  the  vein  and  artery  are  contained  in  the 
same  sheath,  but  at  the  same  time  separated  from  each  other  by  a 
septum. 

Collateral  Branches.— 1,  anastomotic  ; 2,  muscular ; 3,  pro- 
funda ; and  4,  internal  or  anterior  saphena. 

1.  Anastomotic.— Generally  two  in  number,  which  accompany 
the  artery  of  the  same  name,  and  open  into  the  femoral  vein  at 
the  lower  part  of  Hunter’s  canal. 

2.  Muscular.— Several  large  branches,  which  return  the  blood 
from  the  muscles  in  the  vicinity  of  the  femoral  vein,  into  which 
they  open  at  various  points  in  its  course  upwards. 

3.  Profunda  commences  by  a large  branch  from  the  adductor 
mangus,  and  receives  in  succession  the  veins  of  the  perforating  ar- 
teries, with  some  muscular  twigs  ; as  it  ascends,  it  lies  behimf  the 
femoral  vein,  and  ultimately  opens  into  it,  about  one  inch  and  a half 
below  Poupart’s  ligament. 

4.  Internal  Saphena.— The  longest  vein  in  the  body ; it  com 
mences  at  the  internal  extremity  of  the  tarsal  arch  of  veins  and 
passes  upwards  and  backwards,  in  front  of  the  internal  malleolus, 


730 


VASCULAR  SYSTEM. 


immediately  above  which  it  receives  the  internal  calcaneal  vein, 
which  ascends  behind  the  internal  malleolus  to  join  it ; continuing 
now  its  course  upwards,  and  lying  over  the  inner  edge  of  t e ; gas- 
trocnemius, it  curves  backwards  behind  the  inner  condyle  of  the 
femur,  receiving,  just  below  this  point,  a communicating  branch 
from  the  anterior  tibial  vein,  which  is  remarkable  for  the  number 
of  its  valves,— also  the  internal  inferior  articular  vein ; it  then 
passes  forwards,  over  the  sartorius,  vastus  internus,  adductores 
magnus  and  longus  ; and  while  lying  over  the  latter  is  joined  by 
the  internal  and  posterior  cutaneous  veins  of  the  thigh,  by  which 
it  is  increased  to  double  its  original  size  ; arriving  now  at  a point 
about  fourteen  lines  (we  have  seen  it  only  six)  below  Pouparts 
lio-ament,  it  curves  a little  outwards  and  backwards,  and  piercing 
the  cribriform  fascia  and  the  saphenic  opening,  from  which  it  re- 
ceives a tubule,  terminates  in  the  internal  and  anterior  part  of 
the  femoral  vein  ; while  into  its  curve,  the  convexity  of  which 
looks  upwards,  the  superficial  epigastric,  circumflex  1I11,  and  pudic 
veins  open.  During  its  whole  course,  the  internal  saphena  lies  in 
the  substance  of  the  superficial  fascia,  and  the  valves  are  from  five 
to  seven  in  number,  but  in  one  case  we  counted  nine— six  in  the 
femoral  portion,  and  three  in  the  crural.  Several  communications 
occur  between  this  vessel  and  the  deep  veins— namely,  below,  with 
■the  internal  plantar  and  calcaneal ; at  the  inner  condyle  of  the 
tibia  with  the  anterior  tibial ; above  this,  with  the  internal  articu- 
lar ; and  lastly,  with  the  femoral.  As  the  vein  lies  over  the  space 
between  the  tendons  of  the  gracilis  and  sartorius,  it  is  separated  from 
the  internal  saphenous  nerve,  which  lies  beneath  it,  by  the  aponeu- 
rosis of  the  sartorius  ; but  at  the  inner  condyle  of  the  tibia,  the 
nerve  is  at  first  anterior,  then  crosses  the  vein  so  as  to  lie  posterior 
to  it ; and  lastly,  it  becomes  anterior  again. 


EXTERNAL  ILIAC  VEIN 


sion,  the  latter  cc 
iliac  veins  are  su 
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they  are  crossed  by  the  vasa  deferentia,  and  the  epigastric  arteries. 
We  have  already  remarked,  that  with  respect  to  the  veil*  comites 
of  the  internal  circumflex  ilii,  one  generally  runs  behind,  and  the 
other  in  front  of,  the  external  iliac  artery,  to  reach  the  veins. 

Collateral  Branches. — Are  1.  the  deep  epigastric,  and  2.  the 
internal  circumflex  ilii. 

1.  Deep  Epigastric. — Always  remarkable  for  their  very  large 
size,  as  they  lie  one  on  each  side  of  their  corresponding  artery ; 
they  open  into  the  external  iliac  vein,  about  a quarter  of  an  inch 
above  Poupart’s  ligament. 

2.  Internal  Circumflex  Ilii,  are  also  comparatively  large,'  and 
also  double  ; they  sweep  downwards  and  inwards,  from  the  crest  of 
the  ilium,  receiving  at  the  anterior  superior  spinous  process  a large 
branch  from  between  the  layers  of  the  abdominal  muscles,  and  open 
into  the  external  iliac  vein,  one  branch  generally  passing  behind 
the  external  iliac  artery,  and  the  other  in  front  of  it. 


INTERNAL  ILIAC  VEIN, 

Commences  at  the  upper  margin  of  the  great  sciatic  notch,  and 
passing  upwards  and  backwards,  terminates  at  the  shoulder  of  the 
sacrum,  by  uniting  with  thp  external  iliac  to  form  the  common  iliac 
trunk.  Each  vein  is  from  one  inch  and  a half  to  two  inches  in 
length,  and  both  lie  on  a plane  posterior  to  their  corresponding 
arteries,  the  right  being  a little  external,  and  the  left  internal,  to 
them.  This  rule  is  however  liable  to  many  deviations,  as  we  have 
frequently  observed  those  vessels  holding  the  most  anomalous  rela- 
tions to  each  other. 

Collateral  Branches.  — 1.  Gluteal;  2.  Sciatic;  3.  Pudic  ; 
4.  Obturator ; 5.  Ilio-lumbar  ; and  6.  Lateral  sacral,  with  all  the 
efferent  branches  of  the  pelvic  visceral  plexuses,  consisting  of  hemor- 
rhoidal, vesical,  prostatic ; and  in  the  female,  uterine  and  vaginal. 

1.  Glut/eal  may  be  said  simply  to  open  into  the  commencement 

of  the  internal  iliac  vein,  having  in  its  course  received  the  several 
twigs  returning  the  blood  from  the  various  branches  given  off  by 
its  corresponding  artery.  J 

2.  Sciatic.— Precisely  the  same  remark  will  apply  to  this  vein 
as  to  the  preceding. 

3.  Pudic.— Is  also  similar  in  its  course  and  termination. 

4.  Obturator.— Its  arrangement  is  likewise  the  same. 

5.  IliacLumbar.— Only  a very  small  portion  of  the  blood  of  this 
vein  is  poured  into  the  internal  iliac,  the  remainder  being  distributed 
to  the  racliidian  system  and  lumbar  venous  loops. 

6 Lateral  Sacral.— Its  distribution  is  nearly  identical  with 
txlclt  Ol  tll6  lust. 
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7.  Hemorrhoidal  Plexus  surrounds  the  inferior  third  of  the 
rectum,  lying  external  to  the  muscular  tunic, and  supported  by  the 
fibrous  tubule  derived  from  the  lateral  vesical  ligaments  ; it  com- 
municates in  front  with  the  vesical  plexus  ; behind,  with  the  middle 
sacral  vein,  which  connects  it  with  the  Eachidian  system,  and  like- 
wise with  the  deep  hsemorrhoidal  plexus,  which  lies  beneath  the 
mucous  membrane,  and  is  best  marked  near  the  anus.  From  this 
plexus,  the  blood  is  carried  off  by  the  superior,  middle,  and  inferior 
hsemorrhoidal  veins ; the  first  forming  the  commencement  of  the 
inferior  mesenteric,  and  the  two  latter  opening  into  the  internal 


iliac.  , 

8.  Prostatic  Plexus. — In  order  to  understand  the  formation  oi 
this  plexus  properly,  it  will  be  necessary  to  take  a short  leview 
of  the  vessels  connected  with  the  male  organ  of  coition.  When 
all  the  superficial  coverings  have  been  removed  from  the  dorsum 
of  the  penis,  the  dorsal  vein  is  seen  in  the  groove  between  the 
two  corpora  cavernosa,  lying  between  its  artery  and  nerve,  both 
of  which  are  external  to  it.  This  vein,  which  is  sometimes  double, 
but  generally  single,  arises  by  a series  of  radicles  ramifying  between 
the  glans  and  the  blunted  extremities  of  the  corpora  cavernosa ; 
when  formed,  it  passes  backwards,  between  those  two  bodies,  per- 
forates the  upper  part  of  the  triangular  ligament,  and  terminates 
in  the  prostatic  plexus.  In  its  course  backwards,  it  receives  three 
or  four  large  veins  from  the  interior  of  the  corpora  cavernosa, 
which  ascend  between  the  layers  of  the  septum  pectiniforme,  in 
order  to  reach  it ; as  well  as  the  great  integumentary  vein  of  the 
penis,  which  commences  in  the  following  manner Around  the 
free  margin  of  the  prepuce,  a complicated  venous  circlet  is  formed 
from  the  capillaries  of  the  superficial  dorsal  artery,  and  the  bloo 
from  it  at  first  is  carried  back  by  two  veins  on  either  side ; but 
these  coalesce  after  a short  course,  and  constitute  single  trunks, 
which,  after  an  equally  brief  interval,  again  unite  to  form  a single 
vessel,  which,  running  back  as  far  as  the  subpubic  ligament  sinks 
deeply  and  joins  the  dorsal  vein,  which,  as  we  have  already  ob- 
served,  empties  itself  into  the  prostatic  plexus.  Hence  it  will  be 
seen  that  the  prostatic  plexus  receives  blood  not  only  from  its  own 
immediate  organ,  but  likewise  a large  quantity  from  the  penis 
and  its  investing  tissues,  and  this  is  sufficient  to  account  for  the 
larger  size  it  always  presents,  even  under  ordinary  circumstances. 
The  pexus  lies  between  the  capsule  and  the  gland  itself,  imbedded 
LtZZ  of  condensed  sneolsr  tissue  end  the  vein,  wtoch »»P« 
it  are  remarkable  for  the  tenuity  of  their  coats,  for  their  alto  . 
dilatations  and  constrictions,  and  for  their  genera  T c0 

dition.  They  pour  their  blood,  by  several  long  sinuous  vesse 
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•which  run  along  the  sides  of  the  neck  of  the  bladder,  into  the  vesical 
plexus. 

9.  Vesical  Plexus.— This  extensive  and  intricate  venous  plexus, 
principally  derived  from  the  prostate  and  neck  of  the  bladder,  com- 
municates freely  with  the  hemorrhoidal  plexus  posteriorly;  it  lies 
between  the  layers  of  the  recto- vesical  fascia,  immediately  above  the 
vesicuke  seminales,  and  when  its  veins  are  ruptured  or  lacerated, 
their  orifices  remain  open,  frequently  producing  troublesome  hae- 
morrhage ; they  are  also  invariably  dilated  in  old  persons,  particu- 
larly in  those  suffering  from  obstructive  diseases  of  the  urinary 
passages,  aud  in  such  cases  may  project,  like  hemorrhoids,  into  the 
vesical  cavity,  or  they  may  contain  small  calcareous  bodies  (phlebo- 
liths).  The  blood  is  conveyed  from  this  plexus  to  the  internal  iliac, 
by  two  branches  called  the  proper  vesical  veins. 

9.  Vaginal  Plexus  consists  of  a series  of  loops  surrounding  the 
vagina,  and  receiving  numerous  branches  from  the  spongy  structure 
of  the  part,  as  well  as  from  the  submucous  plexus,  which  is  largely 
developed  interiorly  and  laterally;  it  communicates  in  front  with 
the  vesical,  and  behind  with  the  haemorrhoidal  plexuses ; and  two 
branches  likewise  convey  its  blood  into  the  internal  iliac.  A case  is 
on  record  in  which  death  was  caused  by  copious  hiemorrliage  from 
the  vaginal  veins,  which  had  become  ruptured  during  coition. 

10.  Uterine  Plexus. — A complicated  - interlacement  of  venous 
branches,  situated  on  the  sides  of  the  uterus,  and  receiving  the 
blood  from  the  transverse  uterine  sinuses,  which  is  also  conveyed 
into  the  internal  iliac  by  two  branches.  The  venous  organization  Of 
the  uterus  undergoes  a remarkable  augmentation  during  pregnancy, 
and  hence  a gravid  uterus  should  be  selected  for  the  examination 
of  its  veins,  when  they  will  be  observed  to  communicate  freely  with 
both  the  ovarian  and  the  hannorrhoidal  veins. 


COMMON  ILIAC  VEINS 

Are  two  in  number,— right  and  left,  commencing  opposite  the 
sacro-iliac  symphysis,  on  either  side,  and  terminating  at  the  upper 
third  of  the  body  of  the  fifth  lumbar  vertebra,  on  the  right  side 
where  they  unite  to  form  the  inferior  cava ; the  left,  lies  to  the 
internal  side  of  its  corresponding  artery,  for  its  entire  course 
crosses  the  body  of  the  fifth  lumbar  vertebra,  anterior  vaginal  W 
nient,  and  middle  sacral  artery,  and  is  covered  by  the  peritomeurn 
commencement  of  the  rectum,  ureter,  aud  near  its  termination  by 
the  right  common  iliac  artery;  the  right,  on  the  other  hand  lies 

above  T>  artei7,  bUVS  Sbghtly  iDterual  t0  ifc  below>  and  external 
above.  The  common  limes  do  not,  as  a general  rule,  receive  collateral 
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branches,  with  the  exception  of  the  middle  sacral  vein,  which  opens 
into  the  left ; but  we  have  occasionally  seen  the  ilio-luinbar  veins 
terminating  in  them,  on  both  sides.. 


INFERIOR  CAVA 

Is  formed  by  the  confluence  of  the  common  iliac  veins  on  the 
right  side  and  upper  third  of  the  body  of  the  fifth  lumbar  vertebra, 
and  ascends  at  first  vertically,  but  having  reached  a point  cor-, 
responding  to  the  third  lumbar  vertebra,  it  curves  a little  towards 
the  right  side,  and  enters  a groove  in  the  posterior  thick  edge  of 
the  liver ; it  then  passes  through  the  caval  opening  in  the  dia- 
phragm, into  the  pericardium,  and,  turning  towards  the  mesial  line, 
terminates  in  the  posterior  and  inferior  angle  of  the  right  auricle. 

Relative  Anatomy. — It  lies  on  the  vertebrae,  intervertebial  sub- 
stance, anterior  vaginal  ligament,  and  when  distended,  on  the  anterior 
mai'gin  of  the  psoas,  and  sympathetic  nerve,  right  renal  artery,  right 
crus  of  diaphragm,  and  right  phrenic  Artery ; and  it  is  covered  by  the 
right  common  iliac,  and  right  spei’matic  arteries,  by  the  mesentery, 
and  small  intestines,  by  the  inferior  transverse  portion  of  the  duo- 
denum, head  of  pancreas,  vena  portae,  superior  transverse  portion  of 
duodenum,  and  by  the  lobulus  dexter  of  the  liver  ; it  is  a little  con- 
stricted as  it  passes  through  the  quadrilateral  tendinous  diaphrag- 
matic opening,  but  on  entering  the  pericardium  it  again  enlarges ; it 
diminishes  a second  time  as  it  enters  the  auricle  (see  Anatomy  of 
Diaphragm).  We  have  seen  this  vein  diminished  to  the  size  of  a 
crowquill,  in  a case  of  cirrhosis  of  the  liver,  while  the  first,  second, 
and  third  lumbar,  with  the  three  inferior  intercostal,  and  the  internal 
Eachidian  veins,  were  enormously  enlarged,  and  communicated  with 
the  vena  azygos,  which  equalled  the  normal  cava  in  diameter,  and 
presented  near  its  termination  a dilatation  as  large  as  an  egg,  which 
was  buried  in  the  right  lung.  Here,  the  azygos  evidently  took  up 

the  function  of  the  inferior  cava. 

Collateral  Branches. — 1.  Lumbar,  2.  Eight  Spermatic,  3. 
Eenal,  4.  Verne  Cava?  Hepatica?,  and  5.  Phrenic. 

1.  Lumbar  Veins— These  will  be  described  with  the  Eachidian 

System.  , 

2.  Spermatic  Veins.— Each  vessel  commences  by  a number  or 
small  branches,  which  pierce  the  inner  side  of  the  the  tunica  albu- 
ginea, and  unite  with  the  veins  of  the  epididymis,  to  form  five  or 
six  trunks,  which  lie  in  front  of  the  vas  deferens,  and  wlncb  are 
particularly  prone  to  enlargement  (cirsocele)  near  the  external  abdo- 
minal ring.  As  they  ascend  they  communicate  freely  with  the  doi  sa 
veins  of  the  penis,  and  internal  and  external  pudic  v eius,  an 
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wind  outwards  through  the  inguinal  canal,  where  they  unite,  to  form 
either  a single  or  a double  trunk,  that  leaves  the  vas  deferens  at  the 
internal  ring,  and  running  upwards  and  inwards,  over  the  psoas 
muscle,  the  right  opens  into  the  ascending  cava,  while  the  left,  ter- 
minates in  the  left  renal  vein.  The  spermatic  veins  form  a very 
intx-icate  plexus,  particularly  on  the  left  side,  as  they  lie  on  the 
psoas  muscle  (corpus  pampiniforme),  and  while  the  right  runs  be- 
hind the  last  coil  of  the  ileum,  the  left  passes  behind  the  sigmoid 
flexure  in  its  ascent,  which  principally  accounts  for  the  greater 
frequency  of  varicocele  on  this  side.  The  coats  of  these  veins  are 
exceedingly  thin,  resembling  those  of  the  lymphatics,  and  they  are 
also  destitute  of  valves. 

3.  Renal,  or  Emulgent  Veins. — Emerge  from  the  hilus  of  the 
kidney,  the  left  crossing  the  abdominal  aorta,  behind  the  inferior 
transverse  portion  of  the  duodenum,  and  the  right  lying  in  front  of 
the  right  renal  artery,  and  also  behind  the  duodenum,  but  both  ter- 
minate in  the  cava.  The  suprarenal  likewise,  consisting  of  three 
branches,  open  into  the  same  vessel. 

4.  Hepatic  Veins. — The  radicles  forming  these  veins  commence 
in  the  centre  of  the  lobule  (intralobular  vein),  which  terminates  in 
the  sublobular;  by  the  union  of  the  latter,  the  hepatic  veins  are 
formed,  consisting  of  from  three  to  five  trunks,  which  are  situated 
at  the  posterior  thick  edge  of  the  liver,  between  the  layers  of  the 
coronary  ligament,  and  having  received  the  obliterated  ductus  veno- 
sus,  they  open  separately  into  the  cava. 

5.  The  Phrenic  Veins. — Do  not  present  any  peculiarity,  being 
merely  the  accompanying  branches  of  the  phrenic  arteries. 

The  inferior  vena  cava,  is  by  far  the  largest  venous  trunk  in  the 
whole  body,  and  receives  not  only  the  branches  we  have  enumerated 
above,  but  likewise  offsets  from  many  others,  to  which  attention  will 
be  drawn  when  describing  the  portal  and  Radii  dian  systems.  In 
its  ascent  through  the  abdominal  cavity,  the  cava  presents  three 
remarkable  dilatations — one  at  its  commencement,  formed  by  the 
confluence  of  the  common  iliacs,  which  is  triangular  in  shape ; a 
second,  at  the  openings  of  the  renal  veins,  which  is  oval  in  figure  ; 
and  still  a third,  which  is  nearly  spherical  in  its  outline,  formed  by 
the  reception  of  the  vena:  cava;  hepatic®. 


VEINS  OF  THE  UPPER  EXTREMITY. 

We  will  commence  the  description,  with  those  of  the  hand,  first 
examining  the  superficial  set  up  to  the  axilla,  and  subsequently  those 
deeper  branches  which  accompany  the  arteries  of  the  fore-arm  and 
arm. 
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Veins  of  tlie  Hand — Are  principally  found  on  the  dorsal  region, 
being  placed  in  that  position  in  order  to  obviate  the  pressure  to 
which  they  would  be  constantly  subjected  were  they  situated  on  the 
palmar  aspect.  The  digital  veins  consist  of  long  branches  running 
on  the  sides  and  posterior  aspect  of  the  lingers,  and  frequently  com- 
municating with  each  other,  by  plexiform  branches,  at  the  metacarpo- 
phalangeal sulci ; those  of  the  opposed  surfaces  unite,  to  constitute 
trunks  which  open  into  the  dorsal  arch,  from  the  extremities  of 
which  arise  the  cephalic,  and  basilic  veins. 

Cephalic  Vein,  commences  on  the  back  of  the  hand  by  one  branch 
from  the  thumb,  a second  from  the  index  finger,  and  a third  from 
the  external  extremity  of  the  dorsal  venous  plexus  ; it  then  winds 
forwards,  over  the  supinator  longus  tendon,  and  about  the  junction 
of  the  inferior  and  middle  thirds  of  the  fore-arm,  receives  a branch 
formed  by  radicles  from  the  ball  of  the  thumb ; amd  also  another 
from  the  median  venous  plexus,  which  lies  over  the  annular  liga- 
ment ; as  it  still  continues  to  ascend,  it  receives  branches  from  the 
outer  and  back  part  of  the  fore-arm,  and,  reaching  the  bend  of  the 
elbow,  it  lies  between  the  tendon  of  the  biceps  and  the  inner  edge 
of  the  supinator  longus ; it  then  passes  upwards,  along  the  outer  side 
of  the  arm,  at  first  between  the  biceps  and  triceps,  then  in  a sulcus 
between  the  deltoid  and  pectoral ; it  next  arches  downwards  and 
inwards,  inferior  to  the  clavicle,  and  over  the  lesser  pectoral,  and, 
piercing  the  costo-coraco-clavicular  ligament,  opens  into  the  axillary 
vein,  immediately  prior  to  its  termination,  having  first  received  a 
branch  from  the  external  jugular,  which  passes  sometimes  over,  or 
sometimes  under,  the  clavicle  to  join  it ; the  cephalic  resembles  in  a 
great  measure  the  saphena  in  the  lower  extremity. 

Basilic  Vein,  arises  by  a large  branch  from  the  internal  extremity 
of  the  dorsal  venous  arch,  of  which  it  appears  the  more  direct  efferent 
vessel,  and  a twig  from  the  little  finger  (vena  Salvatella) ; it  then 
winds  forwards  over  the  ulnar  extensor,  and  about  the  middle  of 
the  fore-arm  is  joined  by  the  cutaneous  ulnar  vein;  next  ascending 
over  the  cutaneous  aspect  of  the  pronator  radii  teres,  and  running 
on  the  inner  side  of  the  arm,  it  pierces  the  brachial  fascia,  and 
terminates  by  joining  one  of  the  venae  comites  of  the  brachial,  to 

constitute  the  common Jorachial  vein. 

Median  Vein,  commences  from  a plexus  situated  over  the  annular 
ligament;  it  ascends  a little  to  the  outer  side  of  the  middle  of  the 
fore-arm,  perforates  the  fascia  about  an  inch  below  the  flexure  o 
the  joint,  and  terminates  in  one  of  the  venae  comites  of  the  brachial, 
this  branch  being  called  the  mediana  profunda;  it  also  gnes  of 
two  additional  branches— median  basilic,  which,  running  upwards 
and  inwards,  over  the  origins  of  the  flexors  and  pronators,  and  semi- 
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lunar  fascia  of  the  biceps,  which  separates  it  from  the  brachial 
artery,  joins  the  basilic  vein  ; and  the  median  cephalic,  which  passes 
upwards  and  outwards,  over  the  external  cutaneous  nerve,  in  the 
fissure  between  the  tendon  of  the  biceps  and  the  supinator  longus, 
and  unites  with  the  cephalic  vein.  It  must,  however,  be  observed 
that  the  last-mentioned  veins  are  by  no  means  regular  in  size,  num- 
ber, or  arrangement,  as  they  frequently  differ  on  the  opposite  sides 
of  the  same  subject,  so  that  in  the  foregoing  description  we  have 
merely  indicated  their  more  usual  course.  In  their  whole  extent,  they 
are  situated  between  the  layers  of  the  superficial  fascia. 

The  Deep  Veins  of  the  Fore- arm  are,  the  radial,  ulnar,  and  in- 
terosseal, which,  being  usually  two  for  each  arterial  vessel,  follow 
exactly  their  course  and  termination. 

The  Brachial  Veins,  are  also  double,  but  at  the  junction  of  the 
upper  and  middle  third  of  the  artery  they  generally  unite  with  the 
basilic,  to  form  a single  trunk.  We  say  that  the  former  unite  with 
the  latter,  because  the  resulting  vein  is  in  the  direct  course  of  the 
basilic,  and  lies  internal  to  the  brachial  artery ; but  sometimes,  the 
three  branches  may  remain  separate,  even  to  the  point  where  the 
vessels  are  supported  by  the  subscapular  tendon. 

Axillary  Vein,  is  a large  trunk,  forming  the  direct  continuation 
of  the  brachial ; it  commences  at  the  lower  edge  of  the  latissimus 
dorsi  and  teres  major  tendons  ; and  passing  upwards,  forwards,  and 
inwards,  in  an  arched  direction,  reaches  at  the  lower  border  of  the 
first  rib,  where  it  terminates  in  the  subclavian.  Below,  or  in  its 
first  stage,  it  lies  in  front  of  the  axillary  artery  ; in  the  second 
it  is  still  anterior,  but  a little  internal  to  it ; and  above,  or  in  the 
third,  anteridr  and  internal,  and  also  a little  inferior  to  it;  as  it  lies 
beneath  the  clavicle,  a process  of  the  ligamentum  bicorne  is  pro- 
longed on  it,  this  tubule  having  a tendency  to  retain  the  vessel  in 
a patulous  condition  when  divided,  insomuch  that  the  tying  of  the 
vessel  in  amputation  at  the  shoulder-joint  has  been  strongly  recom- 
mended. The  internal  head  of  the  median,  and  the  communicating 
branch  between  the  anterior  and  middle  thoracic  nerves,  separate 
the  vein  from  the  artery,  as  they  lie  in  close  relation  to  each  other. 

Collateral  Branches. — Circumflex,  subscapular,  thoracic,  and 
cephalic  veins,  which  open  in  the  vicinity  of  the  tendon  of  the  lesser 
pectoral,  producing  at  this  point  a remarkable  enlargement  called 
the  sinus  of  the  axillary  vein.  The  subscapular  is  a very  large 
trunk  about  one  inch  in  length,  which  commences  by  an  anterior 
and  posterior  branch,  corresponding  in  all  respects  to  the  divisions 
oi  the  artery  of  the  same  name  ; the  trunk  formed  by  their  union 
opens  into  the  inner  side  of  the  axillary  vein,  anterior  to  the  artery 
and  also  to  the  internal  division  of  the  brachial  plexus  ; above  the 
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lesser  pectoral,  the  axillary  vein  receives  the  circumflex,  acromial 
thoracic,  muscular  branches  from  the  deltoid,  and  superiorly  the 
cephalic  trunk. 


VEINS  OP  THE  HEAD  AND  NECK. 

The  Subclavian  Yein,  commences  as  a continuation  of  the  axil- 
lary, at  the  lower  margin  of  the  first  rib,  and  passing  almost  horizon- 
tally inwards,  terminates  at  the  sterno-clavicular  articulation,  by 
uniting  with  the  internal  jugular,  to  constitute  the  vena  mndminata. 

It  lies  anterior  and  inferior  to  the  artery,  and  being  transverse  m 
direction,  is  compared  to  a chord  subtending  the  arc  of  a circle, 
the  latter  represented  by  the  artery  itself.  It  is  covered  by  the 
clavicle,  to  which  it  is  intimately  attached  by  the  deep  cervica 
fascia,  and  by  the  clavicular  origin  of  the  stemo-mastoid  and  re*  s 
on  the  anterior  scalenus  and  subclavian  artery,  w e in  enoi  y 1 
corresponds  to  the  cone  of  the  pleura  and  first  rib.  Both  right  an 
left  veins  are  about  the  same  length,  and  are  similar  in  size. 

Collateral  Branches.— 1.  External ; and  2.  Anterior  , 

and  sometimes  3,  the  Posterior  jugular;  with,  occasionally,  4.  t 
Vertebral ; and  5,  Tranversalis  Colli,  and  Transversals  Human. 

1 External  Jugular  is  formed  in  the  parotid  gland,  by  the  su- 
perficial temporal  veins,  which,  uniting  with  the  transverse > facia , 
first  constitute  the  temporo-facial,  and  this  again  being  ] 
th(f  internal1  maxillary,  the  vessel  receives  the  name  of  temporo 
maxillary  • which  again  uniting  with  the  posterior  auricular,  at 

by  «,e  — , ™ as  the  pos- 
passes  downwards,  bac  * here  it  terminates,  by  again 

terior  inferior  triangle  of  the  neck,  bdavian  vein.  The  ex- 
piercing the  fascia,  and  opening  i tfae  sterno-mastoid, 

ternal  jugular  has  two  vaves,  latter  situation 

and  the  second  where  it  terminates  , * , iQ  cases  where 

a dUatation  invariably  occ^ahvay^  gn  . theae  valves 

obstructive  disease  of  the  < ■ sometimes  may  be 

rimes  80 — 8ma11 

as  scarcely  to  be  capable  of  demonstration  middletem- 

colli,  transversahs  humeri,  and  cephalic. 
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Temporal  Vein,  or  Temporo-eacial,  commences  by  superficial, 
deep  and  middle  branches.  The  superficial,  is  formed  by  the  tem- 
poio-frontal  and  temporo-occipital  plexuses,  which  uniting,  produce 
a trunk  that  passes  downwards,  over  the  horizontal  root  of  the 
zygoma,  and  is  joined  by  the  transverse  facial  vein  ; it  pours  its 
blood  into  the  external  jugular  vein. 

anf  lTtElT£MP°RALuCOmmenCeS  by  the  confluence  of  the  palpebral 
and  orbital  veins,  and  passing  backwards,  at  first  between  the  two 

ayers  of  the  temporal  aponeurosis,  but  soon  becoming  deeper,  lies 

wardf11.  H6  faSCia  aud  muscle  : ^ now  rims  downwards  and  back- 
,,  , ’ n > Piemng  the  fascia  from  within  outwards,  opens  into 

the  temporal  trunk,  anterior  to  the  meatus  auditorius  externus 
Another  and  deeper  branch,  which  may  be  called  the  internal  max- 

hem’idrL  Ji  ! Uni°n  °f  the  followillS  ^enm  comites  of 

the  middle  menmgeal  artery,  inferior  dental,  deep  masseteric,  ptery- 

Sll  Tria  ’ and  transverse  facial ; the  combined  trunk  of 

all  these  has  likewise  a similar  termination. 

C°.mmenCe3  fl’0m  tbe  “asseteric  plexus,  and 
Cu  ! f ’ sometimes  single  or  sometimes  double,  above 

Steno  s duct,  and  pours  its  blood  into  the  temporal  vein. 

the  mT' t^I]>R  URICUL^R’ tates  its  origin  from  a series  of  radicles  on 

Se  ssfrr  i temporai  bone ; passes  fOTwards’ 

•P  .f  ‘ d’.  a'ld  1 eeeiving  several  communicating  twigs  in  that 
jugular  veirn3  K ^ temPoro-maxillary,  to  form  the  external 

. 2'  An™uor  Jugular  Vein  commences  in  the  suprahyoid  region 

“ izz&n 1st?  ftha  ‘r?, the  -Siss 

lastly  bvX'u  A f V6m  ’ °r  fl'°m  aU  itS  combiuations  ; or, 
lastly,  by  blanches  of  communication  with  the  deep,  or  the  exter 

nal,  jugular  ; it  descends  in  the  substance  of  the  deep  cervLal 

fascu  mternai  to  the  anterior  margin  of  the  sterno-mastoid  and 

over  the  sterno-hyoid  muscle,  and  then  reaching  the  upper  marnin 

of  the  sternum,  it  bends  outwards  behind  the  inferior  attachments 

of  the  sterno-mastoid,  and  opens  into  the  subclavian  inteS  to 

it^  Durin^its  j?gular’  or  sometimes  in  common  with 

cross  branch  receivl^^ 

above,  while  a branch,  that  is  always  lame  in  fl„,  l.  + r 7 , 

join,  it  from  the  thorlx  below.  £ , f™  f’”?  f““le> 

may  exist  on  one  aide  only  and  it  is  alwavq  i.  ' ' 1 " i '''  ‘l^senti  or 
in  sixe  to  the  external  ju/itar  7 eraeiy  Portioned 

3-  Posterior  Jocrar  Vm  „„mmence,  in  the  oceipito-atiantoid 
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space,  by  a branch  from  the  occipital,  and  vertebral,  and  is  fre- 
quently formed  by  the  small  vein  which  escapes  through  the  pos- 
terior condyloid  foramen ; it  passes  at  first  downwards  and  out- 
wards, to  emerge  from  that  space,  and  then  runs  downwards  an 
inwards,  to  communicate  with  that  of  the  opposite  side,  beneath 
the  spinous  process  of  the  axis  ; curving  now  downwards  and  out- 
wards, between  the  complexus  and  semispinalis  colli,  and  covered 
by  the  splenius,  it  reaches  the  root  of  the  neck  between  the  trans- 
verse process  of  the  seventh  cervical  vertebra  and  the  upper  margin 
of  the  first  rib,  and  opens  into  the  posterior  part  of  the  subclavian, 
or  vena  innominata ; we  have  also  seen  it  joining  the  external  jugu- 
lar. In  its  course  it  receives  cross  branches  from  the  vertebi^, 
and  the  supraspinous  venous  plexus,  as  well  as  fiom  the  muscles 
of  the  neck,  and  its  development  is  always  inversely  p-oport  oned 
to  that  of  the  vertebral  veins  ; it  also  forms  a part  of  the  postenor 
external  Eachidian  system. 


INTERNAL  JUGULAR  VEIN 

Commences  in  the  foramen  lacerum  posterius,  by  the  llulon 
inferior  petrosal  and  the  lateral  sinuses ; and  descending,  at  first  on  the 
outer  side  of  the  internal,  and  then  on  that  of  the  common  carotid  arte- 
ries unites  at  the  sterno-clavicular  articulation  with  the  subdavn  , 
to  foil  the  vena  innominata  ; while  in  the  foramen  lacerum,  it  pre- 

ES£  - « triangular  ^ thr^U 

pharyngeal,  with  various  communicating  branches  fr 

parts  of  the  neck.  fti  rem0n  and  descending 

1.  Facial  Vein,  commences  in  the  by  a transverse 

by  the  side  of  the  root  of  the  nose,  is  united  to  t te  • the 

branch : it  then  passes  downwards  and  backw ards,  and  mg 
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nasal  and  subfrontal  branches,  is  now  called  the  angular  vein  ; 
it  is  next  joined  by  branches  from  the  eyelids,  and  runs  obliquely 
downwards,  beneath  the  zygomatic  muscles,  and  behind  the  facial 
artery  ; at  the  anterior  edge  of  the  masseter,  it  obliquely  crosses  the 
ramus  of  the  jaw,  and  is  received  into  a groove  in  the  posterior  edge  of 
the  submaxillary  gland  ; it  then  curves  downwards  and  backwards, 
and  divides  into  two  branches,  one  of  which  joins  the  external,  and 
the  other  the  internal,  jugular  vein.  In  its  course,  it  receives  the 
great  alveolar  vein,  which  commences  immediately  behind  the  jugal 
ridge  of  the  superior  maxillary  bone,  by  the  union  of  the  Vidian, 
supeiior  palatine,  spheno-palatine,  and  still  farther  forwards,  the 
supeiior  dental  and  infra-orbital  veins.  The  facial,  thus  increased  in 
size  to  nearly  double  its  original  diameter,  also  receives  the  masse- 
teric, nasal,  coronary,  and  labial  branches  ; and  while  in  the  neck, 
the  glandular,  palatine,  submental,  and  tonsillary. 

2.  Linoual  Veins,  consist  of  a dorsal  plexus,  situated  between  the 
mucous  membrane  and  the  muscular  tissue  of  the  tongue  ; these  unite 
to  form  on  the  base  of  the  tongue  a dorsal  trunk,  which  accompanies 
the  lingual  nerve,  and  terminates  on  each  side  in  the  facial  or  pha- 
ryngeal veins  ; the  inferior  or  ranine  trunks,  which  are  seen  lying 
longitudinally  on  the  under  surface  of  the  tongue,  forming  an  emi- 
nence beneath  the  mucous  membrane,  join  the  lingual  venous  trunks 
which  are  two  in  number,  aud  which  accompany  the  artery  of  that 
name,  to  terminate  either  in  the  internal  jugular,  or  in  the  facial 
vein  ; or  they  may  form  a common  trunk  with  the  thyroid  and 
facial  before  they  terminate  in  the  jugular. 

3.  Thyroid  Veins.—  The  super  ior  transverse  commences  by  branches 
corresponding  to  the  divisions  of  the  superior  thyroid  arteries  and  re 
ceives  also  the  efferent  branches  from  the  larynx ; it  passes  backwards 
over  the  external  and  internal  carotids,  and  pneumogastric  nerves’ 
and  terminates  in  the  internal  jugular  vein  ; we  have  repeatedly  seen 
it  uniting  with  the  lingual  and  facial,  but  have  never  observed  it 
terminating  in  either  the  external  or  anterior  jugular  Inferior 
transverse,  commences  in  the  lateral  lobe  of  the  thyroid  body  at  the 
junction  of  its  middle  and  inferior  thirds,  and  also  receives  branched 
from  the  larynx,  trachea,  and  (esophagus  ; it  passes  downwards 
backwards,  and  outwards  over  the  common  carotid,  and  terminates’ 
in  the  internal  jugular  ; this  branch  is  frequently  absent 

4.  Occipital  Vein,  commences  in  the  dense  skin  of  the  scalp  by 
long  and  tortuous  branches ; these  coalescing  form  a trunk,  someth 
double,  which  follows  the  course  of  the  occipital  artery,  and  tem.T 
nates  in  the  internal,  or  rarely  in  the  external  jugular/ „ this  tru  k 
lies  on  the  superior  oblique  it  receives  the  mastoid  vein,  which  m 
tains  a free  communication  with  the  lateral  sinus. 
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5.  Pharyngeal  Vein,  is  formed  by  a superficial  and  a deep  plexus, 
the  former  lying  between  the  muscles  and  their  fascial  envelope, 
while  the  latter  is  situated  beneath  the  mucous  layer  ; they  unite 
to  form  a trunk,  which  is  exceedingly  variable  as  to  its  mode  of  ter- 
mination, for  it  may  open  either  into  the  internal  jugular,  or  into 
the  facial,  lingual,  or  thyroid  trunk. 


THE  DIPLOIC  VEINS. 

The  veins  of  the  diploe  may  be  examined  by  rasping  off  the  exter- 
nal table  of  one  of  the  flat  cranial  bones,  when  they  will  be  found  to 
consist  merely  of  the  lining  membrane,  surrounded  by  an  osseous 
sheath  of  condensed  diploe  ; in  the  earlier  periods  of  life,  they  com- 
municate with  each  other  only  in  the  distinct  bones ; but  freely  from 
bone  to  bone,  when  the  sutures  have  become  obliterated  by  age. 
They  also  communicate  with  the  sinuses  and  external  veins  of  the 
scalp,  but  their  peculiarity  seems  to  be,  in  presenting  elevated  lips 
of  the  lining  membrane  similar  to  valves,  these  being  absent  in  the 
diploic  veins  of  the  general  osseous  system.  It  is  almost  superfluous 
to  state,  that  each  cranial  bone,  as  frontal,  parietal,  &c.  has  its  sepa- 
rate venous  plexus. 


BRACHIO-CEPHALIC,  or  INNOMINATE  'VEINS, 

Are  formed  by  the  confluence  of  the  internal  jugular,  and  subcla- 
vian veins  of  either  side,  opposite  to  the  sterno-clavicular  articu  la- 
tons,  and  passing  downwards,  unite  opposite  the  upper  nnu-gin  of  the 
second  rib  on  the  right  side,  to  form  the  superior  cava. 

Eight  Vena  Innominata,  is  about  one  inch  and  a half  in  length, 
and  passes  downwards  and  slightly  inwards,  to  terminate,  as  air eady 
remarked. 

Relations.— It  lies  on  the  right  wall  of  the  anterior  mediastinum, 
pueumogastric  nerve,  and  internal  mammary  artery  ; externally,  it 
corresponds  to  the  lung  and  pleura ; internally,  to  the  arteria  inno- 
minata and  commencement  of  the  right  subclavian,  but  separatci 
from  the  former  vessel  by  the  quadrilateral  vascular  space,  contain- 
ing the  pueumogastric  and  recurrent  nerves  ; and  it  is  covered  by 
the  clavicle,  first  rib,  and  right  margin  of  the  sternum. 

Left  Vena  Innominata,  passes  obliquely  from  left  to  right,  n 
curved,  with  the  concavity  directed  upwards  and  backwards,  and  is 

about  two  inches  and  a half  in  length. 

Relations—  It  crosses  the  left  pueumogastric  and  phrenic  nerves, 
internal  mammary  artery,  left  subclavian,  thoracic  duct,  carotn  , 
trachea,  arch  of  the  aorta  (to  which  it  is  also  superior),  arteria  lnnonn- 
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nata,  and  occasionally  the  right  pneumogastric  nerve.  It  is  covered 
by  the  sternum  and  the  muscles  attached  to  it,  and  by  the  thymus 
ghrnd,  and  the  deep  cervical  fascia,  which  binds  it  to  the  anterior 
and  superior  part  of  the  aorta. 

Collateral  Branches. — Inferior  thyroid,  internal  mammary, 
vertebral,  phrenic,  pericardial,  and  mediastinal. 

1.  Inferior  Thyroid,  commence  as  two  trunks,  and  descend  from 
the  thyroid  body  in  front  of  the  trachea,  both  usually  opening  into 
the  vein  of  the  left  side  ; these  branches  may  be  united  by  a cross 
vessel  in  front  of  the  trachea,  or  they  may  form  an  intricate  network 
on  its  anterior  part,  calculated  to  impede  greatly  the  operation  of 
tracheotomy. 

2.  Internal  Mammary. — The  left  internal  mammary,  also  opens 
into  the  left  vena  innominata  ; the  right,  terminates  in  the  conflu- 
ence of  the  two  branches,  where  they  form  the  cava. 

3.  Phrenic,  Pericardiac,  and  Mediastinal  veins  have  precisely  a 
similar  termination  to  the.preceding. 

4.  The  Vertebral  V ein,  commences  at  the  transverse  process  of 
the  atlas,  by  a branch  of  communication  with  the  occipital,  frequently 
receiving  a small  vein,  which  emerges  from  the  posterior  condyloid 
foramen,  thus  producing  a communication  with  the  lateral  sinus  ; it 
then  descends  through  successive  foramina  in  the  transverse  pro- 
cesses of  the  cervical  vertebras,  until  it  reaches  the  sixth,  where  it 
may  divide  into  two— one,  passing  in  front  of  the  subclavian  artery  ; 
and  the  second,  behind  that  vessel,  to  terminate  in  the  brachio-ceplia- 
lic  veins  of  their  corresponding  sides.  Although  we  have  these 
vessels  described  as  opening  into  the  venae  innominatae,we  do  not  be- 
lieve that  such  a termination  is  the  rule,  but  rather  the  exception, 
as  we  have  almost  invariably  seen  them  open  into  the  subclavian. 

Remarks.  There  are  many  points  of  difference  between  the  right 
and  left  venae  innominatae : thus  the  left  is  the  longer,  is  more  ob- 
lique, and  larger  ; and  it  should  be  borne  in  mind  that  in  infancy, 
and  sometimes  in  the  female,  it  is  close  to  the  superior  edge  of  the 
sternum,  which  should  induce  a great  amount  of  caution  when  pro- 
longing the  incision  for  tracheotomy  downwards. 


VENA  CAVA  DESCENDENS. 

This  large  trunk,  which  receives  all  the  veins  from  the  upper  half 
of  the  body,  is  about  three  inches  in  length,  two  inches  being  situ- 
ated without  the  pericardium,  and  one  within  that  sac.  It  com- 
mences at  the  upper  margin  of  the  cartilage  of  the  second  rib  of  the 
right  side,  at  its  junction  with  the  sternum,  and,  running  down- 
wards, inwards,  and  forwards,  terminates  at  the  posterior  superior 
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angle  of  the  right  auricle,  where  the  posterior  part  of  its  cylinder  is 
continuous  with  that  of  the  inferior  cava.  In  this  course  it  is  curved, 
the  concavity  being  towards  the  left  side,  and  as  it  pierces  the  fibrous 
pericardium,  a thin  process  of  that  membrane  is  prolonged  upwards 
on  its  coats  ; sometimes  however,  this  vessel  is  replaced  by  the  two 
vena;  innominatse,  opening  separately  into  the  auricle. 

Relations. — 2.  Extra-pericardial : — It  lies  on  the  trachea,  and  on 
the  pneumogastric  nerve  of  the  right  side,  and  is  covered  by  the  thy- 
mus gland,  and  in  its  lower  part  by  the  phrenic  nerve ; it  corresponds 
externally  to  the  phrenic  nerve,  pleura,  and  right  lung, . and  inter- 
nally to  the  aorta,  on  which  it  is  moulded.  2.  Intro-pericardial 
Posteriorly,  right  bronchus,  pulmonary  artery  and  vein  ; in  front, 
the  pericardium,  and  right  auricle  with  its  appendix ; and  internally , 
the  aorta.  In  this  latter  stage,  it  does  not  receive  any  branches. 

Collateral  Branches.— The  vena  azygos  opens  into  the  posterior 
and  right  side  of  the  descending  cava,  just  as  the  serous  layer  of  the 
pericardium  is  about  being  reflected  from  the  vessel,  and  occasion- 
ally, pericardial  branches,  right  phrenic,  internal  mammary,  medi- 
astinal, thymic,  and  still  more  rarely,  the  right  inferior  thyroid  and 
vertebral  veins,  which  have  been  already  described  with  the  innomi- 
Vena Azygos  Major,  commences  in  the  abdomen,  from  the  as- 
cending lumbar  vein,  a branch  also  uniting  it  with  the  cava,  and 
sometimes  a similar  communication  existing  with  the  renal,  or  supra- 
renal ; it  ascends  through  the  aortic  opening  m the  diaphragm,  on 
the  right  side  of  the  thoracic  duct,  and  passing  upwards,  through 
the  posterior  mediastinum,  opposite  the  third  _ dorsal  vertebra,  it 
arches  forwards,  curving  over  the  root  of  the  right  lung,  but  sej  .- 
rated  from  the  bronchus  by  the  right  division  of  the  vagus  nerve, 
and  opens  into  the  posterior  and  external  side  of  the  superior  cava, 
aboutPone  inch  above  the  right  auricle.  This  vein  has  but  one  valve 
which  is  at  its  termination  in  the  cava.  We  have  seen  it  greatly 
dilated  in  cirrhosis,  combined  with  contraction  of  the  inferior  cava. 

Collateral  Branches.— Vena  azygos  minor,  intercostals,  bron- 

C,'f  Ca  A^Staou.-Imsular  as  to  size  and  sxisteaco  ; it 
usually  commences  from  the  lumbar  loop,  in  the  left  lumbar  region 
sometimes  communicating  with  the  renal  and  suprarenal  veins  and 

hi  one  example  we  saw  it  receiving  a small  branch  from  the  inferi 
m one  exai  i spermatic  ; it  ascends  through  a 

hind  the  aorta  and  opens  into  the  great  azjgos.  ) 

azygos,  by  some  anatomists. 
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2.  Intercostals. — See  anterior  extra-spino  Radii  cl  i an  veins. 

3.  Bronchial. — Three  or  four  minute  twigs,  which  emerge  from 
the  back  part  of  the  root  of  the  lung,  and  open  into  the  azygos. 

4.  (Esophageal. — Occasionally  very  numerous,  but  always  remark- 
able for  their  very  small  size.  They  likewise  terminate  in  the 
azygos. 


SPINO  RACHIDIAN  SYSTEM. 

- Spino-Rachidian  V bins, — These  may  be  divided  into  extra- 


and 


. _ MU  umucu  XLM.U  CAlia-  HI1U 

intra-spinal  divisions ; and  further,  each  may  be  described  as  an- 
terior, and  posterior. 

Anterior  Extraspino-Rachidian  Veins,  consist  of  a cervical, 
doisal,  lumbar,  and  sacral  division.  The  cervical , present  four 
trunks  and  a uniting  plexus ; the  trunks  are  the  two  ascending 
ceivical,  and  the  two  vertebral  veins,  with  transverse  branches 
running  between  them,  which  receive  collateral  veins  from  the  bo- 
dies of  the  vertebra  and  pravertebral  muscles ; a second  series  of 
transveise  branches  also  unite  the  ascending  cervical  vein  with  the 
vertebral.  The  dorsal,  consists  of  twelve  in  number,  each  commencing 
by  a vein  from  within  the  canal,  by  a second  or  true  intercostal,  and 
by  a third  which  comes  forwards  from  the  erector  spin®,  all  uniting 
into  single  trunks,  which  are  thus  disposed  of.  The  right  nine  in- 
ferior  intercostals,  join  the  vena  azygos  major,  while  the  three  upper 
unite  to  form  the  superior  intercostal,  which  also  opens  into  the 
curve  of  the  same  vein ; the  left  six  inferior,  join  the  vena  azygos 
minor,  and  the  fourth  and  fifth  usually  cross  the  spine  to  open  sepa- 
rately into  the  greater  azygos,  while  the  two  or  three  upper,  with 
mediastinal  branches,  and  the  phrenic,  form  the  left  superior  inter- 
costal vein,  which  crosses  the  spine  opposite  the  third  dorsal  vertebra 
and  likewise  terminates  in  the  great  azygos.  The  lumbar  veins,  are 
five  in  number,  being  each  formed  by  a branch  from  the  spinal 
canal  ; by  a second,  from  the  lumbar  mass  of  muscles ; and  by  a 
thml,  from  the  psoas  and  quadratus  lumborum  ; these  open  into  a 
series  of  loops  which  surround  the  transverse  processes  of  the  lum- 
bar vertebra,  constituting  the  ascending  lumbar  vein  that  commu- 
nicates above  with  the  vena  azygos  major,  while  from  each  loop  a 
ransverse  branch  is  detached  to  terminate  in  the  cava,  those  of  the 
eft  side  running  behind  the  abdominal  aorta.  In  addition  to  these 
the  llio-lumbar  vein  may  also  be  classed  with  the  lumbar  set  ■ it 
commences  by  branches  corresponding  to  the  division  of  the  artery 
and  opens  into  the  common  iliac  ; but  we  have  often  seen  it  term;’ 
minating  m the  internal  iliac  vein.  The  sacral  set  consist  r n 
lateral  and  middle  sacral  veins,  the  former  receiving’branches  from 
the  sacral  canal,  levator  ani,  coccygams,  and  pyriformis,  while 
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series  of  transverse  branches  unite  them  with  the  middle  sacral, 
when  they  terminate  in  the  internal  iliac  ; the  middle  set  commence 
by  communicating  branches  from  the  lateral  and  hemorrhoidal 
plexus,  and  ascend  to  join  the  left  common  iliac  vein  ; but  we  have 

frequently  seen  that  vessel  absent.  . 

The  Posterior  Extraspin al  Veins,  consist  of  a superficial  set, 
which  are  subcutaneous  ; of  a second  set,  which  are  muscular  ; and 
of  a deep  set,  which  appear  as  two  longitudinal  inflected  trunks, 
lyinof  on  either  side  of  the  spinous  processes  of  the  vertebra,  com- 
municating by  cross  branches,  corresponding  to  the  interspinous 
spaces,  and  these  again  sending  ramusculi  deeply  between  the  liga- 
menta  subflava,  to  j oin  the  intraspinal  v essels.  From  the  outer  side  of 
each  trunk,  branches  corresponding  in  number  to  the  vertebra,  pass 
outwards  and  forwards,  supported  by  the  laminae  of  the  spine  to- 
wards the  transverse  processes,  and  divide  into  ascending  and  de- 
scending branches,  to  communicate  with  those  above  and  below ; they 
join  the  efferent  veins  of  the  spinal  canal,  in  the  intervals  between 

the  transverse  processes.  . . , 

T-wfPT?  a QprNm-F.AOHiDiAN  Veins,  are  divisible  into  an  anterior,  and 


branches  come  off,  which  uniting  with  si 
constitute  single  trunks  opening,  in  the  ■ 


in  the  cervical  region,  into  the  ver- 
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tebral ; in  the  dorsal,  into  the  intercostal ; in  the  abdominal,  into  the 
lumbar  ; and  in  the  pelvic,  into  the  lateral  sacral  veins. 

Proper  Veins  of  the  Cord,  form  a plexus  on  the  pia  mater,  which, 
opposite  each  nervous  root,  sends  off  an  efferent  branch,  that  runs 
outwards,  between  the  anterior  and  posterior  roots,  inclosed  in  the 
same  sheath  of  dura  mater,  and  opens  into  the  common  efferent 
vein,  in  the  intervertebral  foramen.  In  addition  to  these,  we  have 
often  seen,  on  either  side  of  the  cord,  a large  venous  branch  pursuing 
a spiial  course,  and  opposite  the  tenth  or  eleventh  dorsal  vertebra 
opening  into  the  efferent  vein  of  the  right  side. 

The  Spino-Rachidian  V enods  System  presents  many  peculiari- 
ties, which  exercise  a considerable  influence  on  the  general  venous 
circulation,  by  their  frequent  inosculations ; by  the  absence  of  valves 
and  the  tenuity  of  their  coats,  being  admirably  adapted  to  fulfil 
the  objects  of  compensating  channels,  where  particular  vessels 
are  obstructed.  It  communicates  with  the  portal  system,  through 
the  medium  of  the  middle  sacral  vein  with  the  htemorrlioidal  ■ 
and  it  is  likewise  brought  into  communication  with  the  pulmo- 
nary, through  the  vena  a2ygos,  and  bronchial  veins,  on  the  rio-ht 
side-andthe  superior  intercostal,  and  bronchial,  on  the  left.  With 
the  general  venous  system  it  forms  endless  communications,  and 
it  is  not  astonishing  that,  in  occlusion  of  the  superior  or  inferior 
cava,  it  should  undergo  a remarkable  dilatation.  In  the  skull  the 
representatives  of  this  system  are,  the  sinuses,  the  superior’ and 
inferior  longitudinal,  straight,  and  occipital,  corresponding  to  the 
pos  enor  intraspinal  veins,  and  the  cavernous,  petrosal,  and  lateral 
to  the  anterior,  whilst  the  circular,  transverse  sphenoidal  and 
basilar,  correspond  to  the  transverse  branches  of  communication 


PORTAL  SYSTEM. 


Vena  Portae.— This  large  vein,  although  very  properly  eonsi 
dered  to  represent  a separate  system,  must  still  be  examfned7 in  con- 

Wlt.h  the  vems-  Its  trunk  about  four  and  a half  inches  in 
ength,  is  formed  on  the  forepart  of  the  aorta,  behind  the  head  of 
the  pancreas,  and  opposite  the  upper  margin  of  the  second  lumber 
vertebra,  by  the  confluence  of  the  mesenteric,  and  splenic  veiT  it 
passes  upwards,  forwards,  and  towards  the  right  side  J h 
layers  of  the  lesser  omentum,  and  reachijtgTe  t f 

a right  and  left  branch,  both  of  which  come 
angles  with  the  original  trunk,  and  enter  tL«  V,  nSllfc 

of  ^patic  iTSS 

^^asSEas,-!; 
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hind  the  right  crus  of  the  diaphragm,  spine,  and  inferior  cava, 
which  it  crosses  obliquely,  separated  from  it,  however,  by  the  fora- 
men of  Winslow. 

Collateral  Branches. — Superior  mesenteric,  and  splenic  veins  ; 
but  the  inferior  mesenteric  opens  into  the  splenic,  nearly  an  inch  to 
the  left  side  of  the  point  where  the  confluence  of  the  two  first  forms 


the  vena  portae. 

Superior  Mesenteric  Vein,  follows  the  course  of  the  superior 
mesenteric  artery,  receiving  at  its  point  of  commencement,  in  foetal 
life,  the  omphalo-meseraic  vein,  which  at  that  period  is  ramified  on 
the  umbilical  vesicle  ; it  likewise  receives  the  ileo-colic,  right,  and 
middle  colic  veins,  and  from  twelve  to  twenty  small  branches 
arising  from  the  small  intestines,  all  which,  passing  between  the 
layers  of  the  mesentery,  open  into  the  left  side  of  this  vein. 

Inferior  Mesenteric  Yein,  commences  by  the  superior  luemor- 
rhoidal  vein,  from  the  plexus  of  that  name  ; it  then  receives  the  sig- 
moid and  left  colic  branches,  and  ascends,  to  open  at  right  angles 
into  the  splenic,  an  inch  to  the  left  side  of  the  portal  confluence. 

Splenic  Vein,  commences  by  numerous  branches  which  coalesce 

at  the  hilus  of  the  spleen  ; it  then  passes  almost  transversely  towards 

the  right,  lying  posterior  and  inferior  to  the  pancreas  and  its  cor- 
responding artery,  which  is  tortuous,  while  the  vein  is  perfectly 
straight ; and  having  received  the  inferior  mesenteric,  pancreatic, 

and  gastric  veins,  terminates  in  the  porta. 

The  Vena  Portas,  and  its  branches,  are  peculiar  in  being  devoid 
of  valves,  although  a contrary  opinion  was  maintained  by  Bauer ; 
still,  modern  authorities  agree  that  they  are  absent ; it  is  also  pe- 
culiar in  possessing  remarkably  thick  coats,  so  that  when  the  trunk 
is  divided  it  remains  patulous  ; again  it  commences  by  branches  and 
terminates  also  in  branches,  and  the  blood  which  it  contains  minis- 
ters to  secretion.  A case  is  mentioned  by  Abernethy,  where  the 
porta  terminated  in  the  inferior  cava,  failing  to  reach  the  liver ; but 
in  that  instance  the  umbilical  vein  was  patulous.  Dilatation  of  the 
abdominal  veins  in  the  vicinity  of  the  umbilicus,  compared  to  the 
head  of  Medusa,  is  recorded  by  Rokitansky,  as  being  uniformly  asso- 
ciated with  adult  patency  of  the  umbilical  vein,  and  cirrhosis  of  the 

liver. 


ABSORBENT  VESSELS. 

Absorption  is  that  function  by  which  structural  changes  are  ac- 
complished in  parts  of  thebody  itself,  the  product  being  ^med  mto 
the  venous  system;  likewise,  by  which  matters  pUmed  m contac 
either  with  natural  or  artificial  surfaces  are  introdurad  mta  ’m  sy^ 
tern ; and  also,  by  which  certain  parts  of  organs  or  structuiesare  re- 
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moved,  for  the  purpose  of  modelling  the  body  into  original  symmetry 
Absorption  is  a very  general  function  in  all  classes  of  animals  ; and 
though  Hunter  and  Monro  maintained  the  opinion  that  the  lym- 
phatics constituted  the  only  absorbing  channels,  still  it  is  now  gene- 
rally admitted,  that  the  veins  participate  in  the  action  in  no  small 
degree,  as  Magendie  and  Segalas  satisfactorily  proved,  by  a series  of 
well-contrived  experiments.  It  will  be  sufficient,  in  a work  of  this 
nature,  to  state  that  the  absorbents  have  been  divided  into  glands, 
lymphatic  vessels,  and  lacteals.  The  glands  are  conglobate , oval  in 
shape,  of  a yellowish-gray  colour,  indefinite  iu  number,  size,  and 
situation,  depending  for  their  capsule  on  the  prolongation  over  them, 
of  the  external  tunic  of  the  afferent  ducts,  and  on  the  condensation  of 
the  areolar  tissue  in  the  vicinity  ; but  strictly  speaking  they  do  not 
possess  any  proper  ducts.  Usually  placed  in  the  flexure  of  joints, 
each  gland  varies  in  size  from  that  of  a small  pea  to  that  of  a large 
bean ; and  while  a number  of  colourless  small  tubes  enter  them  (vasa 
afferentia),  a second  series  of  tubes,  larger  and  less  numerous  than  the 
former  (vasa  efferentia),  emerge  from  them ; these  are  often  confounded 
with  collapsed  venous  branches,  from  which,  however,  they  differ  in 
the  following  respects : — The  coats  of  the  lymphatics  are  thinner  than 
those  of  the  veins,  their  valves  more  regular  and  numerous,  and  they 
do  not  unite  to  form  larger  trunks,  as  veins  do,  but  run  separately, 
though  often  in  juxtaposition,  towards  the  glands,  while  they  do  not 
communicate  so  freely.  The  structure  of  the  lymphatic  glands  is 
simple,  consisting  first  of  a capsule  of  a fibrous  structure,  which, 
sending  sepimenta  into  its  interior,  gives  it  a cellular  appearance  on 
being  divided ; the  lymphatics  enter  its  substance  and  form  con- 
voluted tubes,  which  possibly  may  also  send  off  lateral  cellular  di- 
verticula, and  then  emerge  as  the  vasa  efferentia  ; the  tubes,  while 
within  the  gland,  lose  the  areolar  tunic,  nothing  but  a basement 
layer,  supporting  a stratum  of  very  opaque  epithelium,  constituting 
their  walls;  it  has  likewise  been  maintained  that  the  glandular  lym- 
phatics communicated  with  the  veins  and  small  arteries  (Fohman 
Abernethy).  The  lymphatics  commence  on  the  surface  and  in  the 
substance  of  parts,  yet  their  exact  origins  have  never  been  dis- 
covered. The  lacteals,  restricted  to  the  small  intestines,  can  be 
examined  with  more  facility,  and  with  greater  success.  Tliey  can  be 
seen  arising  from  the  villi,  but  their  arrangement  within  those  parts* 
is  still  undecided,  it  being  described  as  plexiform  (Rudolphi),  looped 
(Goodstr),  a closed,  dilated  ampulla  (Henle),  and  lastly,  by  open 
mouths,  which  is  obviously  incorrect.  The  structure  of  the  lvm- 
p cities,  and  lacteals,  may  be  inferred  from  that  of  the  thoracic  duct 
which  has,  firstly,  an  areolar  tunic  with  irregular  fibres  ; secondlv’ 
a coat  consisting  of  elastic,  circular,  and  non-striped  muscular  fibre,’ 
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and  thirdly,  a lining  membrane  composed  of  serous  tissue,  consisting 
of  spindle-shaped  epithelia,  which  is  thrown  into  valves  resembling 
those  of  the  veins,  but  which  are  more  numerous  and  regular,  giving 
to  the  lymphatic  vessels,  when  distended,  a knotted  appearance. 

The  Absorbents,  are  divided  into  superficial  and  deep  sets,  and 
the  glands  are  subject  to  a similar  division,  but  not  in  all  organs,  as 
their  existence,  although  it  may  be  inferred,  has  never  been  proved, 
in  the  bones,  cuticle,  hair,  nails,  brain,  placenta,  or  umbilical  vein. 

Lymphatics  op  the  Lower  Extremities,  should  be  examined  both 
as  glands  and  vessels,  the  former  being  the  anterior  tibial,  popliteal, 
and  inguinal.  The  first,  or  anterior  tibial,  is  a small  gland  lying  on 
the  upper  third  of  the  interosseous  membrane,  or  sometimes  a little 
lower  down  (Hewson) ; Meckel  states  that  he  has  seen  two  in  this 
situation,  but  Cruikshank  has  positively  declared  that  he  has  never 
observed  any  glands  in  the  lower  extremity  below  the  ham  ; but  we 
have  more  than  once  been  enabled  to  show  three  or  four  glands  in 
the  course  of  the  anterior  tibial  veins,  when  dissecting  anasarcous 
subjects  of  immature  years.  The  popliteal  glands,  are  three  or  four 
in  number,  and  are  situated  in  the  following  manner  : — One  super- 
ficial, a second  deeper,  with  a third  and  fourth  on  each  side  of  the 
artery,  but  in  surrounding  the  vessel  we  have  never  seen  them 
exactly  opposite,  but  always  on  different  levels  as  regarded  each 
other.  The  inguinal  set,  are  from  eight  to  twelve  in  number,  and 
consist  of  superficial  and  deep,  the  former  again  constituting  a su- 
perior and  inferior  set ; of  these,  the  first,  few  but  large,  are  parallel 
to  Poupart’s  ligament,  while  the  second  correspond  to  the  course 
of  the  internal  saphenous  vein.  The  deep,  lie  in  the  angle  between 
the  pectinaeus  and  adductor  longus,  on  the  inside ; and  the  psoas  and 
iliacus,  on  the  outside  ; while  one  occupies  the  femoral  ring,  to  pre- 
serve the  continuity  between  the  inguinal  and  external  iliac  glands. 

Pelvic  Glands. — External  iliac,  internal  iliac,  sacral,  and  pelvic. 

The  External  Iliac,  are  five  or  six  in  number,  all  of  them  being 
very  small,  except  two,  which  lie  near  Poupart’s  ligament,  one  an- 
terior, and  one  external  to  the  artery  ; but  if  the  gland  which  occu- 
pies the  femoral  ring  be  considered  as  appertaining  to  this  set,  the 
third  would  lie  internal  to  the  vessel  ; these  might  possibly  become 
the  seat  of  enlargement,  simulating  iliac  aneurism,  but  we  have  not 
"seen  them  hypertrophied,  even  in  cases  where  such  a result  might 
have  been  probably  anticipated. 

The  Internal  Iliac. — These  lie  in  the  interval  between  the  ex- 
ternal and  internal  abac  arteries,  and  are  often  very  large  in  scrofu- 
lous children.  , . , 

The  Sacral  Glands,  lie  on  the  posterior  and  lateral  part  ot  tne 

rectum,  between  the  layers  of  the  meso-rectum,  supported  by  the 
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sacrum,  and  we  have  frequently  seen  them  forming  a continuous 
layer  around  the  gut  in  cancer  recti.  Those  in  the  pelvis  are  the 
vesical,  which  lie  at  the  posterior  part  of  the  bladder ; and  in  the 
female,  there  are  also  those  connected  with  the  vagina  and  uterus. 

The  Lumbar  Lymphatic  Glands,  are  very  numerous  ; the  middle 
set  lie  on  the  common  iliac  arteries,  as  well  as  between  them,  and 
they  also  surround  the  aorta  and  vena  cava  ; while  the  lateral,  are 
found  in  the  intertransverse  spaces  of  the  vertebrae. 

The  Deep  Lymphatic  Vessels  of  the  Lower  Extremity,  are  di- 
vided into  deep,  and  superficial ; the  former  being,  anterior  tibial,  pos- 
terior tibial,  and  peronaeal.  The  anterior  tibial  lymphatics,  are  two 
in  number,  one  commencing  on  the  outer  side  of  the  foot,  the  other 
on  the  dorsum  ; they  unite,  forming  a trunk  that  passes  upwards, 
beneath  the  anterior  annular  ligament,  in  the  same  groove  with  the 
anterior  tibial  vessels,  and,  passing  through  the  anterior  tibial  gland, 
pierces  the  interosseous  membrane  to  arrive  at  the  poplitaeal  glands  ; 
while  the  posterior  tibial  set,  receiving  the  peronaeal,  ascend  in  the 
course  of  the  vessels  to  reach  the  same  structures. 

The  Superficial  Lymphatics,  commence  by  an  intricate  plexus  on 
the  dorsum  and  sole  of  the  foot ; they  ascend,  those  in  front  over  the 
superficial  surface  of  the  muscles  of  the  leg,  and  obliquely  cross  the  up- 
per part  of  the  tibia,  to  reach  a point  behind  the  internal  condyle  of  the 
femur ; they  then  continue  their  course  in  the  direction  of  the  sar- 
torius,  and  open  into  the  inferior  superficial  inguinal  glands,  while 
a few  also  accompany  the  posterior  saphenous  vein,  and  terminate 
in  the  most  superficial  of  the  poplitaeal  glands.  In  the  thigh,  the  deep 
lymphatics  follow  the  course  of  the  femoral  vessels,  and  pass  through 
the  deep  glands,  in  company  with  the  superficial,  that  become  deep 
by  entering  the  saphenic  opening,  in  order  to  reach  the  iliac  glands. 
The  superficial  lymphatics  of  the  penis  and  scrotum,  pass  outwards, 
and  open  into  the  superior  set  of  superficial  inguinal  glands ; and 
those  of  the  glutaeal  region  also  curve  forwards,  over  the  glutseus 
maximus,  glutams  medius,  and  tensor  vagina;  femoris,  to  open  into 
the  same  structures,  while  the  abdominal  descend  to  terminate  at  a 
similar  point.  The  several  lymphatics  from  the  inguinal  region 
enter  the  pelvis,  through  the  crural  ring,  internal  to  the  femoral 
vein,  and  divide  into  a descending  fasciculus,  which  enters  the  in- 
ternal iliac ; and  an  ascending,  which  passes  through  the  external 
iliac  set  of  glands,  the  former  receiving  the  deep  gluteal,  vesical, 
hsemorrhoidal,  and  deep  lymphatics  of  the  penis,  as  well  as  those  of 
the  uterus  and  vagina  in  the  female,  while  plexuses  are  formed  on 
the  external  and  internal  iliac  vessels,  which,  passing  through  the 
lumbar  glands,  terminate  in  the  receptaculum  chyli.  The  lumbar 
lymphatics  also  receive  those  from  the  testicle,  which  are  divided 


752 


VASCULAR  SYSTEM. 


into  superficial  and  deep ; the  former,  lying  beneath  the  tunica  va- 
ginalis testis  ; and  the  latter,  commencing  in  the  gland  itself,  both, 
however,  communicating ; they  then  ascend  in  the  cord^  interlacing 
with  the  spermatic  veins,  the  course  of  which  they  follow,  and 
terminate  in  the  lumbar  glands,  in  common  with  those  of  the  kid- 
neys and  suprarenal  capsules,  in  both  of  which  organs  there  are  also 
both  superficial,  and  deep  lymphatics. 

Lymphatics  of  the  Liver. — The  glands,  are  situated  in  the  lesser 
omentum,  behind  the  pylorus,  and  are  usually  of  a yellowish  black 
or  brown  colour.  The  lymphatic  vessels  of  the  liver  are  first  super- 
ficial, forming  arborescent  plexuses  beneath  the  peritoneal  tunic 
on  its  convex,  and  concave  surfaces,  when  the  former  run  for- 
wards, between  the  layers  of  the  falciform  ligament,  pass  thiough 
a space  behind  the  ensiform  cartilage,  and  then  ascend  through  the 
anterior  mediastinum,  to  terminate  in  the  thoracic  duct ; but  the 
most  numerous  run  backwards,  passing  between  the  layers  of  the 
respective  lateral  and  coronary  ligaments,  some  perforating  the  flat 
portion  of  the  diaphragm  posteriorly,  to  reach  the  thoracic  duct  in 
the  thorax,  while  others  pierce  the  crus,  and  join  the  same  vessel  in 
the  abdomen.  The  latter,  or  the  lymphatics  on  the  under  surface 
of  the  liver,  having  formed  a plexus  round  the  gall-bladder,  some 
communicate  with  the  glands  in  the  lesser  curvature  of  the  stomach, 
while  others  enter  those  of  the  lesser  omentum.  The  deep-seated 
set  emerge  from  the  transverse  fissure,  passing  through  the  glands 
of  the  lesser  omentum,  then  through  those  surrounding  the  aorta, 
and  vena  cava,  and  ultimately  reach  the  thoracic  duct.  The  lym- 
phatic vessels  of  the  spleen,  pancreas,  and  stomach,  being  similar  to 
those  of  other  organs,  it  will  be  only  necessary  to  state  that,  after 
passing  through  the  neighbouring  glands,  they  terminate  in  the  tho- 

Intestinal  Lacteals,  commence  on  the  villi  of  the  intestines  (see 
Anatomy  of  Abdomen),  and,  passing  through  the  mesenteric  g am  &, 
terminate  in  the  receptaculum  cliyli  ; but,  in  addition  to  these, 
there  are  proper  lymphatics  for  the  hollow  intestines  some  of  which 
pass  through  the  lumbar,  others  through  the  mesenteric  glands,  to 
reach  the  commencement  of  the  thoracic  duct.  . . . 

LYMrnATic  Glands  of  the  Thorax,  consist  of  those  which  le  wi 
its  walls,  and  those  which  lie  within  its  cavity.  The  first  or  posterior 
intercostal  are  variable  in  number,  lying  at  the  posterior  part  of  the 
intercostal  space,  while  the  second  or  anterior,  lie  along  the  internal 
mammary  vessels,  one  for  each  intercostal  space  ; the  ^tothorac 
are,  the  anterior  mediastinal,  lying  in  the  inferior part 
and  the  posterior  mediastinal,  occupying  that  regum  i 
oesophagus  and  aorta;  also  pulmonary,  which  are  principally  found 
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in  the  vicinity  of  the  roots  of  the  lung,  being  of  a dark  colour,  par- 
ticularly in  the  old,  from  the  absorption  of  carbonaceous  matter. 

The  Lymphatic  Yessels,  are  similarly  arranged.  The  intercostal 
lymphatics  accompany  the  intercostal  blood-vessels,  pass  through 
their  proper  glands,  and  open  into  the  thoracic  duct.  The  internal 
mammary  lymphatics,  commence  in  the  parietes  of  the  abdomen, 
pass  upwards,  behind  the  ensiform  cartilage,  and  then  behind  the 
margin  of  the  sternum,  and  through  the  glands,  in  this  situation 
opening  on  the  right  side  into  the  lesser,  and  on  the  left  into  the 
greater  thoracic  duct. 

Lymphatics  of  the  Lungs  (see  Anatomy  of  Lungs). 

Lymphatics  of  the  Heart,  consist  of  a superficial,  and  a deep  set, 
some  of  which  open  into  the  thoracic  duct,  while  others  join  the 
pulmonary  lymphatics. 

Lymphatic  Glands  of  the  Head,  and  Face,  are  found  behind  the 
ears,  and  beneath  the  insertion  of  the  sternomastoid  ; in  addition 
to  these,  the  pituitary  body,  and  the  glandulse  Pacchioni,  have  been 
looked  on,  by  some  anatomists,  as  belonging  to  the  deep  lymphatic 
system.  Those  of  the  face,  lie  on  the  ramus  of  the  jaw,  and  on 
the  line  of  the  facial  vessels  ; three  or  four  are  also  present  in 
the  parotid,  while  a few  lie  beneath  the  zygoma,  and  often  a large 
one  on  the  buccinator. 

Lymphatic  Vessels  of  the  Head. — The  temporal  set,  pursue  the 
course  of  the  blood-vessels,  pass  through  the  parotid  chain  of  glands, 
and  reach  the  neck,  while  the  occipital  set  run  downwards  and  back- 
wards, entering  the  mastoid  and  occipital  glands.  The  deep  lympha- 
tics of  the  skull,  are  those  of  the  dura  mater,  which  follow  the  course 
of  the  middle  meningeal  artery,  and  escape  by  the  spinous  foramen 
of  the  sphenoid  bone,  to  terminate  in  the  jugular  lymphatics. 

Lymphatics  of  the  Brain.— Such  contradictory  descriptions  and 
delineations  have  been  given  by  Ruysch,  Mascagni,  and  Fohman, 
that  we  are  safe  in  stating  that  the  arrangement  of  the  cerebral 
lymphatics  (if  any  do  exist)  is  still  not  ascertained. 

Lymphatics  of  the  Face,  are  divided  into  superficial  and  deep  • the 
former  commencing  on  all  parts  of  the  face,  some  running  with’  the 
frontal,  others  with  the  facial  arteries,  and,  passing  through  the 
zygomatic,  buccal,  and  submaxillary  glands,  reach  the  neck ; while 
the  latter  or  deep,  accompany  the  blood-vessels  as  temporal  max- 
illary, nasal,  palatine,  pharyngeal,  &c.,  and  communicate  with  the 
deep  parotid  and  cervical  glands, 

Ltkphatio  Ola»ds  of  the  Neck — The  superficial  nm  beneath  the 
platyama,  and  on  the  external  jugular  vein,  in  the  posterior  inferior 

?TCkJ  “I1"'0  0r  three  lie  between  the 

hycdes  and  thyroid  cartilage;  while  the  deep  form  a continuous 
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chain  (glandulse  concatenate)  from  the  mastoid  process  to  the  upper 
aperture  of  the  thorax,  lying  on  the  sheath  of  the  cervical  vessels  ; 
there  are  also  glands  for  the  trachea,  pharynx,  and  oesophagus. 

Cervical  Lymphatic  Vessels,  are  constituted  by  those  which 
descend  from  the  face,  also  by  the  tracheal,  oesophageal,  and  pharyn- 
geal, and,  having  traversed  the  glands,  they  terminate  on  the  right 
side  in  the  right,  and  on  the  left  in  the  great,  thoracic  duct. 

Lymphatic  Glands  of  the  Upper  Extremity.- — A few  fusiform 
glands  lie  in  the  course  of  the  radial  and  ulnar  arteries,  one  or  two 
beneath  the  basilic  vein  at  the  bend  of  the  elbow,  and  a large  one, 
sometimes  double,  above  the  internal  condyle ; several  follow  the 
brachial  vessels,  and  in  the  axilla  they  are  both  numerous  and  large 
(see  Anatomy  of  Axilla).  One  is  always  situated  beneath  the 
costo-coraco-clavicular  ligament,  and  we  have  seen  a continuous  chain 
of  small  glands  on  the  anterior  and  external  edge  of  the  great  pecto- 
ral muscle. 

Lymphatic  Vessels  of  the  Upper  Extremity. — The  superficial 
commence  on  the  backs  of  the  fingers,  and  ascend,  becoming  anterior 
and  posterior  on  the  fore-arm,  and  divided  into  groups  internal  and 
external,  the  former  ascending  behind  and  before  the  internal  con- 
dyle, and  uniting,  pass  through  the  succession  of  glands  in  the  course 
of  the  brachial  vessels  to  reach  the  axillary  ; the  latter,  or  external, 
passing  before  and  behind  the  external  condyle,  and  uniting,  cross 
the  arm  obliquely,  to  reach  the  axillary  glands,  exactly  as  the  inter- 
nal ; one  of  the  external  is  large,  and  following  the  course  of  the 
cephalic  vein,  enters  the  subclavicular  gland  ; while  the  deep,  follow 
the  course  of  the  vessels  to  the  axilla;  and  having  passed  through 
these  glands,  terminate  in  their  respective  thoracic  ducts. 

Great  ThoracicDuct,  commences  within  the  abdomen,  in  the  recep- 
taculum  chyli  (Pecquet),  which  receives  below,  the  lymphatics  of  the 
lower  half  of  the  body;  in  front,  the  lacteals,  while  from  its  superior 
part,  the  duct  emanates;  it  is  about  two  lines  wide,  and  one  inch  and 
a quarter  long,  lying  behind  the  aorta,  and  on  the  vertebra:  and  an- 
terior vaginal  ligament ; from  this,  the  thoracic  duct  ascends,  between 
the  vena  azygos  and  the  aorta,  entei-s  the  thorax  through  the  aortic 
opening,  ascends  in  the  posterior  mediastinum,  still  related  to  the 
above-named  vessels  ; opposite  the  third  or  fourth  dorsal  vertebra, 
it  passes  between  the  oesophagus  and  aorta,  and  bending  upwards, 
and  to  the  left  side,  lies  behind  the  transverse  portion  of  the  arch 
and  origin  of  the  left  subclavian  artery ; still  continuing  to  ascend 
between  the  carotid  and  subclavian,  but  on  a plane  posterior  to  both, 
it  passes  behind  the  left  vena  innominata,  resting  on  the  left  edge  or 
the  oesophagus  and  vertebral  artery,  and  then  curving  ownwar 
and  outwards,  behind  the  carotid,  jugular  vein,  pneumogastric  nerve, 
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and  in  front  of  the  inferior  thyroid  and  subclavian  arteries,  termi- 
nates opposite  the  transverse  process  of  the  sixth  cervical  vertebra, 
in  the  left  subclavian  vein,  just  at  its  junction  with  the  jugular. 
The  thoracic  duct  is  about  the  size  of  a goose-quill  when  distended, 
and  is  often  double  for  some  distance,  and  then  again  single  ; nor  is 
is  it  of  a uniform  size,  being  large  in  the  lumbar  region,  small  in  the 
dorsal,  and  large  again  in  thecervical,  while  its  valves  are  not  as  nume- 
rous as  those  of  other  parts  of  the  lymphatic  system.  It  receives  all 
the  absorbents  of  the  body,  except  those  of  the  right  side  of  the  head, 
neck,  thorax,  and  upper  extremity,  which  unite  to  form  a trunk  of 
about  one  inch  in  length,  which  terminates  in  the  right  subclavian 
vein,  at  its  junction  with  the  jugular,  and  is  known  as  the  right  tho- 
racic duct. 


THE  END. 
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testis  ..  ..  323 

Alimentary  canal  . . . . 457-475 

Amphiarthrosis  122 

Ampullae  633 

Amusat’s  operation 264 

Amygdalae  231 

Anatomy,  minute,  v.  Histology. 

Anatomy,  morbid,  v.  Apoplexy. 

Cancer 

Cirrhosis 

Hydrocephalus 

Phleboliths 

Ramollissemcnt 

Typhoid  Fever 

Anatomy,  surgical,  v.  Operations. 

Andersch's  ganglion  .. 

Ano-perinaial  region 
Anti-helix 
Anti-tragus 
Antrum  of  Highmore 
Anus 

artificial 
sphincters  of  .. 

Aorta 

abdominal  .. 

arch  of  

ascending  portion 
descending  portion 
transverse  portion 
thoracic 

Aortic  annulus  ..  ,, 

opening 
sinuses 


562 
326 
626 
627 
86 
471 
264 
331 

639 
694 
641 
641 
641 

641 
430,  692 

642 
397 

640 


Aortic  valves 
zone 
Aponeuroses 
Aponeurosis, 

cervical 
epicranial  . . 
lumbar 
palmar,  deep 
pharyngeal  .. 
temporal 

Apophysis 
Apoplexy 

Apparatus  ligamentosus  colli 
Appendices  epiploicse 
Appendices  of  the  Auricles  .. 
Appendix  vermiformis 
Aqueduct  of  the  cochlea 
of  Sylvius 
of  the  vestibule  . . 
Aqueous  humour 
Arachnoid  canal 

membrane 
of  brain  .. 
of  spinal  cord  . . 
Arantian  bodies 
Arbor  vitm,  cerebelli 
uteri 

Arch  of  aorta 
crural 
femoral 
of  foot 

of  pubis  ..  / 

Arches,  palatine  ..  . ' 

palmar 
plantar 
superciliary/ 

Arciform  fibres  (of  M.  oblongata) 
Areola  ..  ° 

Arm  v.  Humerus. 

Arnold’s  ganglion  .. 

Auteiuks 

coats  of  . . 

structure  of 

Artery, 

abdominal 

of  abdominal  wall  .. 
angular 

anastomotica  magna, 

bfachiah 

/morals 

aorta, 

abdominal  .. 
thoracic 


442 


639, 
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640 

640 

119 

247 

179 

264 

293 

224 

196 

6 

523 

128 

471 

435 

469 

635 

529 

633 

623 

526 

510 

510 

538 

640 

632 

361 

643 

372 

372 

64 
46 

229 

690 

723 

65 
533 
368 

557 

726 

637 

637 

670 

309 

652 

685 

718 

694 

692 
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articular,  of  Icnee  . . 720,  721 

auricular,  posterior  . . 654 

axillary  678 

azygos  articular  [knee-joint]  721 

basilar  670 

brachial  ..  ..  ..  683 

bronchial  ..  ..  ..  693 

buccal  657 

bulb,  artery  of  the  . . ..  711 

capsular  v.  suprarenal, 
carotid,  common  . . . . 645 

external  . . . . 646 

internal  ..  ..  660 

left  ..  ..  645 

carpal,  radial  ..  . . 687 

ulnar  ..  ..  690 

cavernous  structure,  artery  of  711 
centralis  retinae  . . . . 663 

cerebellar,  inferior  . . ..  670 

superior  ..  671 

posterior  . . 671 

cerebral,  anterior  ..  ..  664 

middle  ..  ..  665 

eervicalis  ascendens  . . 673 

profunda  . . 677 

superficialis  ..  674 

choroid  666 

ciliary  663 

circumflexa  femoris,  internal  717 
humeri,  anterior  681 
posterior  681 
ilii,  external . . 298 

internal  309, 713 


superficial 

716 

scapulae 

682 

coccygeal  

708 

coeliac  axis  .. 

695 

colica  dexlra 

699 

media 

699 

sinistra 

701 

comes  nervi  ischiadici 

708 

phrenici 

676 

communicans  cerebralis,  anterior  664 
posterior  665 


pedis 

coronary, 

of  heart  .. 
of  lips  . • 
of  stomach 
cremasteric  .. 
cystic 
dental, 

inferior 
posterior  . . 
diaphragmatic 
digital,  of  foot 

of  hand  , . 
dorsalis, 

lingua: 
mnnus  . , 

pedis 
penis 
scapula: 

cmulgent  v.  renal, 
epigastric,  deep 

internal . . 
superficial 
ethmoidal  ..  •• 


Artery, 


726 

643 
662 
461,  696 
713 
697 

657 
657 
..  676 

723,  726 
691 

660 
687 
726 
710,  711 
..  682 

712 
309 
298,  716 
663 


facial 

Page 

650 

transverse  . . 

655 

femoral 

713 

frontal 

664 

gastric 

696 

gastro-duodenalis  . . 

697 

gastro-epiploica  dexlra 

697 

sinistra 

698 

gluteal 

706 

hiemorrhoidal,  external 

332 

inferior 

710 

middle 

704 

superior 

701 

hemispherica 

• • 665 

hepatic 

479,  696 

hyoid 

648,  649 

hypogastric  . . 

705 

ileocolic 

..  699 

iliac,  common 

702 

external 

711 

internal 

703 

ilio-lumbar  . . 

704 

infra-orbital 

65S 

innominata  . . 

644 

intercostal  . . 

676,  693 

superior 

676 

interosseous . . 

689,  794 

ischiadic,  ».  sciatic, 
labial 

652 

lachrymal  . . 

662 

laryngeal 

648,  673 

lateralis  nasi 

..  652 

lateral  sacral 

. . 705 

lingual 

649 

lumbar 

701 

malleolar 

725 

mammary,  external 

681 

internal 

..  675 

masseteric  .. 

651,  657 

inferior,  v.  dental, 
internal 

median,  of  ulna:'  . . 
mediastinal  .. 
meningeal, 

middle  .. 
posterior 
mesenteric,  inferior 
superior 
metatarsal  ..  •• 

nasal 
obturator 
occipital 

occipito-meningeal 
oesophageal  .. 
ophthalmic  .. 
palatine,  inferior  . . 

posterior  .. 
superior  .. 

palpebral 

pancrcatica  magna 
pancrcatica:  pare® 
pancreatico-duodenalis 
perforating,  femoral 
perforating,  palmar 
perforating,  plantar 
perinteal,  long 
perinteal,  transverse 


655 
690 
676 

656 

655 
701 
698 
726 
664 
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656 
653 
693. 
662 
651 

657 

663 
698 
698 
697 
717 
692 
724 
328,  710 
328,  710 
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peron&al 

721 

pharyngea  ascendens 

659 

phrenic 

695 

plantar  ..  * 

723 

poplitteal  . . ^ . 

719 

princeps  cervicis 

653 

princeps  colli 

653 

princeps  pollicis  pedis 

687 

princeps  pollicis  manus 

..  726 

profunda  cervicis  . . 

677 

profunda  femoris 

716 

profundus  humeri , 

inferior  .. 

685 

superior  .. 

684 

profundae  lemporales 

659 

profunda  ulnaris  . . 

690 

pterygoid 

657 

pudic 

709 

pudic,  superficial  .. 

298,  715 

pulmonary  . . 

420,  441 

pyloric,  superior  . . 

696 

radial 

685 

radialis  indicis 

688 

ranine 

650 

recurrent  radial  . . 

686 

recurrent  ulnar 

689 

renal 

494.  699 

retinas,  centralis 
sacra],  lateral 
sacral,  middle 
scapularis  posterio 
sciatic 
septinasi 
sigmoid 
speimatic 
spheno-palatine 
spinal 

spinal  anterior 
posterior 
splenic 

subclavian  . . 
sublingual  .. 
submaxillary 
submental  . . 
subscapular  .. 
superflciulis  ulnari 
voice 

supra-acromial 
supra-cervical 
supra-orbital 
supra-renal  .. 
supra-scapular 
sural  . 

tarsal 
temporal 
temporal,  deep 
thoracica  acromialis 
thoracica  longa 
thoracica  supreme 
thoracical  alares 
thoracic  aorta 
thymic 
thyroid  axis 
thyroid,  inferior 
thyroid,  superior 
tibial,  anterior 
tibia],  posterior 
tonsillary 


663 
705 
702 
674 
708 
652 
701 
700 
658 

674 

669 

670 
487,  697 

666 

650 

651 
651 
682 
690 
687 

675 

675 
663 
699 
674 
721 

79*4 

57,  669 
667 
680 
681 
680 
680 
692 

676 
673 
673 
647 
724 
721 
651 


AltTEBT, 

transversalis  colli  . . 
.transversalis  faciei  .. 
transversalis  humeri 
tympanic 
ulnar 

ulnar  recurrent,  anterior 
posterioi 

umbilical 
uterine 
vaginal 
vasa  brevia 
vertebral 
vesical 
Vidian 
Arthrosis 

Articulations,  v.  Joints. 
Arytoenoid  cartilages 
Aspera  arteria,  v.  Trachea. 
Astragalus 
Atlas 

Auricle  of  ear 
Auricles  of  heart 
Auiicles,  septum  between  . . 
Auricular  appendix,  right  . . 
Auriculo-ventricular  openings 
Axilla  , . ,, 

surgical  anatomy  of  . . 

Axis 

Axis  of  cochlea 
Axis,  coeliac 

Axis,  thyroid  . . ' ’ 

Azygos  vein 


II. 

Ball  of  little  finger  . . 

Ball  of  thumb 
Bichat 

Bichat,  transverse  fissure  o 
Bile 

Biliary  ducts 
Bladder,  urinary 
Bladder,  gall 
Bone,  analysis  of 

composition  of  " 
development  of 
membranes  of 
structure  of  . . 
vessels  of 

Bones,  classification  of 
ankle,  v.  tarsus, 
arm,  v.  humerus, 
astragalus 
atlas 
auditory 
axis 

calx,  v.  on  calc'is. 
carpus 
clavicle 
coccyx 

collar,  v.  clavicle. 

internal 
mlddlG 


674 

655 
674 

656 
688 
689 
689 
705 
705 
705 
698 
668 

350,  704 
658 
121 

240 

55 

11,  18 
626 
436,  442 
445 
439 
438,  443 

678 

679 
12 

634 
695 
673 
744 


276 
276 
503 
515 
483 
482 
341,  343 
482 
3 
2 
5 
5 
3 
5 
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11 

630 

12 

35 

25 

14 

59 

60 
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Bone, 
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cranial 
cuboid 

cuneiform,  of  carpus 
cuneiform,  of  tarsus, 
external  . 

ethmoid 
facial 
femur 
fibula 
foot 

fore-aim,  v.  radius,  ulna, 
frontal 
hand 

hip,  v.  ilium, 
humerus 
hyoides 
ilium  [or  ileon] 
incus 

innominatum  os 
instep,  v.  metatarsus 
ischium 
lachrymal 
magnum  os,  of  carpu 
malar 
malleus 


maxilla,  inferior 

92 

maxilla,  superior 

84 

maxillary,  v.  maxilla, 
metacarpal 

38 

metatarsal 

60 

nasal  ..  •• 

90 

navicular,  v.  scaphoid, 
occipital 

69 

orbicular  

630 

os  innominatum 

40 

os  magnum 

37 

os  peciinis,  v.  pubis, 
os  unguis  

90 

palate  

88 

parietal 

. 67 

patella  

. 51 

pecten,  v.  pubis. 

pelvic  

45 

phalanges  manus 

. 39 

phalanges  pedis 

. 62 

pisiform 

. 36 

pubis 

. 43 

radius 

. S3 

ribs 

19 

rotula,  v.  patella, 
sacrum 

13 

scaphoid,  of  carpus  . . 

. 35 

scaphoid,  of  tarsus  . . 

. 58 

scapula 

..  27 

semilunar 

. 35 

sesamoid 

..  2 

sesamoid,  of  foot 

62 

64 
58 

36 

60 

81 

83 

48 

54 

55 

65 
34 

29 

99 

40 

630 

40 

42 

90 

37 
83 

630 


sesamoid,  of  hand,  v.  carpus, 
sesamoid  of  knee-joint,  v.  patella, 
shoulder-blade,  v.  scapula. 

sphenoid  

spongy,  inferior 
spongy,  superior 

stapes  

sternum 

superior  maxillary  .. 

tarsus  

teeth  


77 

83 

83 
630 

21 

84 
65 
95 


Bone, 

temporal 

of  thorax 

thigh,  v.  femur. 

tibia  * 

trapezium 

trapezoid 

triquetra  ossa 

turbinated,  of  Bertin 

turbinated,  inferior  .. 

ulna 

unciform 

unguis 

vertebral 

vomer 

Wormian 

wrist,  v.  carpus. 

Borsa  appiattita 
Botal’s  foramen  .. 

Bowman 
Brain 

Brain,  development  of 
Breast-bone,  v.  Sternum 
Bregma 

Breschet  ..  •• 

Bronchi  [rectius  Bronchial] 
Bronchial  tubes 
Brunner's  glands 
Bulb  of  olfactory  nerve 
Bulb  of  urethra 
Bulbi  vestibuli  vaginalis 
Bums’  ligament 


C. 


Crccum 

Calamus  scriptorius  . . 
Calices 

Callisen’s  operation  . . 
Callosal  pedicles 
Camper’s  facial  angle 
Camper's  fascia 
Canal  of  Cloquet 
crural 
of  Fontana 
Hunter’s 
inguinal 
ofNuck 
of  Petit 
spinal 
of  Wenzel 

Canals,  semicircular  . 
Cancer  recti 
Canine  muscle 
Canine  teeth  •• 

Canthi 
Capillaries 

Capitula  Santorini  .. 
Capsule  of  Glisson  .. 

of  knee-joint 
Capsules,  suprarenal 
Caput  coll 

Carnes1,  columns? 

Carotids 

Carpus 
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68 
78 
91 
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68 
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439 

51 

513 

536 

102 
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423 
423 
465 
544 
341 
361 
371 


469 

534 

495 

264 

520 

100 

303 

623 

• . 375 

..  619 

311 

362 
619,  623 
17 

521,  526 
638 
..  751 

192 

..  95 

. 1S6 

638 
..  240 

479 

141 

490 

469 

"440,444 
645,  646,  660 
35 


INDEX. 


761 


Cartilage 


costal 

cuneiform,  of  larynx 
ensiform  . . 
interarticular,  of  clavicle 
of  jaw 


semilunar  .. 
xiphoid 

Cartilages  of  joints  . . 
Caruncula  lachrymalis 
mammillaris 
seminalis  .. 

Caruncul®  myrtiformes 
Casserian  ganglion  . . 
Cauda  equina 
Caval  opening 
Cavity, 

abdomen 
cranium 
mouth 
orbits 
pelvis 
thorax 

nares,  posterior 
nasal 

Cementum 

Centre,  double  semicircula 
Centrum  ovale  inajus 
Cerebellum 

structure  of 

Cerebrum 
Cerumen 

Cervical  aponeurosis 
Chambers  of  eye 
Chest,  v.  Thorax 
Chiasma  of  optic  nerves 
Cholcsterine  . . 

Chondrine 
Chord®  tendine® 
vocales 
Willisii 

Chorion 
Choroid  artery 
gland 
membrane 
plexus 

Cilia 

Ciliary  corona 
ligament 
muscle 
processes 
Circle  of  Willis 
Circulation,  adult 
foetal 

Cirrhosis  of  liver 
Cirsocele 
Clavicle 
Clitoris 
Cloquet 

Clots,  apoplectic 
Coats, 

of  arteries 
bladder 
gall-bladder  and  due 
ganglia 
intestines 
kidneys 
liver 


of  wrist 


524, 


734, 


87, 


Page 
118 
23 
240 
22 
158 
174 
167 
144 
22 
118 
187 
643 
352 
360 
548 
538 
397 

452 

115 

231 

113 

45 

417 

226 

106 

97 

524 

519 

630 

532 

513 

627 

247 

622 

544 

483 
118 
440 

238,  245 
505 
3G5,  366 
666 
620 
618 
525,  530 
186 
619 
619 
619 
618 
51G 
436 

484 
744,  748 

734 
25 
358 
30G,  307 
623 


637 
345 
482 
499 
463,  471 
493 
479 


Coats, 

lymphatics 
nerve3 
ovaries 
stomach 
thoracic  duct 
uterus 
vagina 
veins 
Coccyx 
Cochlea 
Coecum 
Cceliac  gxis 
Colies’  ligament 
Colon 

Columella  cochle® 

Columelli  nasi 
Column®  carne® 

Column®  vagin® 

Commissura  anterior 
brevis 

magna  cerebr 
mollis 
optica 
posterior 
simplex 

Conarium 
Concha 

Condyles  of  femur 

of  humerus 
Coni  vasculosi 
Conjunctiva 
Converging  fibres 
Convolutions 
Cord,  spermatic 
spinal 
umbilical 
Cordiform  tendon 
C orium 
Cornea 

Cornicula  laryngis 
Cornua  of  lateral  ventricles 
Cornu  Ammonia,  v.  Hippocampus 
Corona  ciliaris 
Corona  glandis 
Coronary  arteries  of  heart 
of  lips 
of  stomach 

Coronary  valve 
Corpora  albicantia 
Arantii 
candicantla 
cavernosa  penis 
geniculata 
Malpighiana 
olivariu 
pyramidalia 
restiformia 
Corpus  callosum 

dendroideum 
dentatum 
flmbriatum 
Highmoiianum 
luteum 
pampiniforme 
psalloides 
l'homboidcum 
spongiosum 
striatum 
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469 
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526 
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519 

526 
544 

527 
531 
627 
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324 
187 
535 
514 

325 
17,  540 

485 

395 

G06 

616 

240 

520 
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337,  341 
G43 
652 
696 
437 
517 
42,  640 
517 
338 

524 
487 

533 
33,  634 
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323 
367 

66,  735 
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532 
341 
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Costal  cartilages 

Page 

19 

Costo-xiphold  space 

. . 

398 

Cotunnius,  liquor  of 

.. 

635 

Coverings  of  brain 

600 

Cowper's  glands 

. . 

333 

Crampton,  Sir  P.,  on  entropium 

. . 

610 

Cranium 

64 

base  of 

102 

bones  of 

. . 

. . 

64,  83 

cavity  of  . . 

.. 

115 

Cremaster 

306 

Cribriform  fascia 

371 

Cricoid  cartilage 

.. 

.. 

239 

Crura  cerebelli  . . 

, . 

532 

cerebri 

, , 

.. 

518 

clitoridis 

.. 

359 

diaphragmatis 

.. 

396 

penis 

.. 

338 

Crusta  petrosa 

.. 

. . 

97 

Crystalline  humour 

.. 

.. 

624 

Cuneiform  cartilages 

. . 

.. 

240 

Cuspidati  dentes 

» . 

• • 

95 

Cuticle 

• • 

.. 

604 

Cutis  vera 

.. 

605 

tactile  papillary  layer  of 

606 

Cyanosis 

«• 

442 

Cystic  duct 

♦* 

482 

Page 

Dissection, 

thigh,  anterior  region  of 

384 

thorax 

448 

Diverging  fibres  

535 

Dorsal  integuments 

254 

muscles  

255 

nerves 

582 

vertebrte  

597 

Duct  os. 

arteriosus 

485 

communis  choledoclms  . . 

481 

communis  ejaculatorius 

353 

cysticus  

482 

liepatici  

4S0 

hcpaticus  communis 

481 

pancreaticus 

4S9 

prostatici 

352 

Stenonis 

203 

thoracicus  major 

754 

thoracicus  dexter 

755 

venosus 

485 

Whartonianus 

215 

Duodenum  

461 

Dura  mater 

501 

Dura  mater,  spinal 

537 

E. 


Dartos 

Decidua 

Dentine 

Diaphragm 

Diaphysis 

Diarthrosis 

Digastric  space 


Digital  depressions 
Digital  fossa 

65 

624 

Disk,  intervertebral 

122 

Dissection,  of  abdominal  cavity 

452 

of  abdominal  muscles 

294 

of  arm 

271 

of  back 

254 

of  brain  513,  518,  520,  526,  535 

of  cranium  . . 

501 

extremity,  lower 

294 

extremity,  upper 

250 

face 

181 

foot 

4" 

forearm 

270 

glutaial  region 

378 

hand 

293 

head,  muscles  of 

178 

heart 

434 

kidneys 

493 

leg  

403 

liver 

476 

lumbar  region 

263 

neck,  muscles  of 

206,  247 

neck,  vessels  of 

221 

perinreum 

327 

pharynx 

222, 226 

spinal  cord 

. 637 

318 

3CG 

96 

. . 24,  396 
6 

120 

214 


Ear 

external 

internal 

middle 

Elastic  fibrous  tissue 

Eminence,  liypothenar 

Eminence,  thenar 

Enamel 

Enartlirosis 

Encephalon 

Endocardium 

Endolymph 

Ensiform  cartilage 

Epididymis 

fibrous  capsule 
Epigastric  region  . . 
Epiglottis  . . • • 

Epiphysis 
Epiploon 
Epiplocele 
Ethmoid  bone 
Ethmoidal  foramina 
Eustachian  tube 
Eustachian  valve 
Eye,  ••  , •• 

appendages  of  . . 
chambers  of 
coats  of 

globe  of  . . 

humours  of 
lachrymal  apparatus 
lachrymal  gland 
membranes  of  .• 
muscles  of 
Eye-brows 
Eye-lashes 
Eye-lids 
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626 

632 

62S 

119 

276 

276 

96 

121 

613 

436 
636 

22 

324 

321 

296 

241 

6 

466 

466 

61 

114 

227 

437 

608,  626 

1S4 

622 

614 

614 
623 
185 

609 

615 

610 
185 
189 
184 
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Face,  bones  of 
Falciform  process 
Fallopian  hiatus 
Fallopian  tubes 
Fallopius,  aqueduct  of 
Falx  cerebelli 
cerebri 

Fascia,  Abernetliy’s? 
anal 

Camper’s  . . 

cervical 

Colles's 

cribriform  . . 

dentata 

glutaeal 

iliaca 

infundibuliform 

intercolumnar 

ischio-rectal 

lata 

of  leg 

lumbar 

obturator  . . 

ocular 

palmar 

pelvic 

perinatal 

plantar 

poplitaeal 

prmvertebral 

propria,  herniae  femoralis 

propria,  hernial  inguinalis 

pubic  

recto-vesical 

Scarpa’s 

scrotal  

spermatic 

spout-like  .. 

spout-like  internal,  of  sper 
matic  vessels 
superficial  abdominal 
superficial  thoracic 
temporal 
transversalis 
Tyrrel’s 
vesical 

Fauces 

Faucium  isthmus 
Femoral  arch 
hernia 
ring 

Femoral  sheath 
Femur 

Fenestra  ovalis 
rotunda 

Fenestrated  coat  of  arteries 
Ferrein  on  renal  structure  , 
Ferrcin’s  convoluted  urinlferous 

_ tubule  

Fibres,  arciform 

commissural 

converging 

diverging  of  cerebellum  . 
diverging  of  cerebrum 
of  bladder 
of  heart,  auricular 


Page 
83 
371 
74,  117 
3G4 
554 
605 
503 
374 
343 
303,  310 
208, 449 
304 
371 
525 
378 

374 
303 
303 
343 

371,  384 
404 
204 
343 
611 
278, 293 

343 
327 
413 
719 
247 
376 
313 

371 

344 
298,  310 

319 

312 

303 

312 
297,  310 
251 
196 
310,374 
344 
343 
222,  231 
231 

372 
369 
873 

375 
48 

628 

629 

638 

493 

493 

533 

535 

535 

535 

535 

346 

445 


Fibres  of  heart, 

muscular 
ventriculai 
of  muscle 
of  nerves 
of  uterus 
Fibro-cartilage 
Fibro-cartilage,  interpubic 
Fibrous  membrane 
Fibula 

- Filum  terminate 
Fimbriae  of  Fallopian  tubes 
Fissure  of  Bichat 
Glaserian 
sphenoidal 
spheno-maxillary 
of  Sylvius 
Fissures  of  liver 
Flocculus  pneumogastric 
Flood’s  ligament 
Foliman 

Foetal  circulation 
Foetus,  peculiarities  of : — 

25,  120,  301,  311,  342, 
Follicles,  ceruminous,  v.  glands 
Follicles  of  Lieberkuhn 
Fontanels 
Foramen  of  Bichat 
ofBotal 
coecum 
carotid 

commune  anterius 
commune  posterius 
lacerum  anterius 
lacerum  posterius 
lacerum  orbitale 
magnum  occipitale 
of  Monro 
obturator 
opticum  . . 1 
ovale,  cardiac 
cranial 
rotundum 
stylo-mastoid 
of  Winslow 

Foramina  Thebesii  .. 

Forc-arm  v.  radius,  ulna. 

Fornix 

Fossa  anticubitalis  .. 

Fossa  canina 
Fossa  digital,  of  femur 

of  hippocampus 

Fossa  iliaca 
Fossa  incisiva 
Fossa  ischio-rectal 
Fossa  navicularis 
Fossa  ovalis 
Fossa;  cerebrales 
Fovea  hemispluerlcu 
Fovea  semiclllptica 
Fourchettc 
Fraenum  clltoridis  . . 

Fracnum  epiglottidis 
Fraenum  labii  superioris 
linguae 
prueputii  .. 

Frontal  bone 
sinus 


Page 

445 

446 
176 

499,  500 
363 
118 
137 
119 
54 
539 
3G4 
522 
72, 104 
114 
114 
516 
475 
531 
163 
749 

484 

484,  490 

4G6 

69 

512 

439 
82 

104 

526 

527 
103 
103 
114 

69 
526 
43,  46 

114 

485 
117 
117 
103 
455 

440 

521 
280,  683 
86 
48 
524 
41 
85 
331 
355 
438 

115 
632 
632 
358 
358 
241 
232 
232 
337 

65 

66 
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G. 


Galen,  veins  of 
Gall-bladder 
Gall,  and  Spurzhelm 
Ganglia 

cervical,  Inferior 
middle 
superior 

lumbar 

Ganglia  of  increase  .. 
Ganglia,  sacral 

semilunar  . . 
thoracic 

Ganglion  of  Andersch 
Arnold's 
cardiac 
carotid 
Casserian  . . 
of  cerebellum 
ciliary  ? 
Cloquet's  . . 
impar 
jugular 
lenticular 
Meckel’s  .. 
olivary 
ophthalmic 
otic 

petrosal 
of  pon3  Varolii 
Ribesian  . . 
spheno-palatine 
submaxillary 
Ganglionic  cells 
Generative  organs,  female 
male 

Genu  corporis  callosi 
Germinal  vesicle 
Gimbernat’s  ligament 
Ginglymus 
Gland,  choroid 
Gland,  epiglottidean 
Gland,  Haversian 
Gland,  lachrymal 
Gland;  parotid 
pineal 
pituitary 
prostate 
sublingual  . . 
submaxillary 
thymus 
thyroid 

Glands, 

aggregatae  .. 

agminatae  . . 

ante-prostatic 

axillary 

Bartholinus’s 

bronchial  . . 

Brunner's  . . 

ceruminous 

cervical 

concatenate 

conglobate 

conglomerate 

Cowper's 

epiglottidean 

follicular 


Page 

522 

482 

532 

499 

600 

599 

598 
603 

523,524  i 
G04 
602 
602 
562 
557 
601 

599 
648 
532 

619 
112,  554 

598 
562 
551 

553 
543 
551 
557 
562 
535 

599 

554 

555 
498 
357 
317 
519 
365 
302 
121 

620 
241 
140 
609 
201 
527 
517 
850 
218 
215 
450 
220 
200 
466 
465 
351 

G79,  754 
..  360 

752 
465 
627 

753 

754 
200,  749 

..  200 

333 
241 
200 


Glands, 

iliac 
inguinal 
intercostal  . . 
lumbar 
lymphatic  .. 
lymphatico-vascular 
mammary 
mediastinal 
mesenteric 
Meibomian 
Pacchioni’ s 
pectoral 
Peyer's 
popliteal 
pulmonary 
sacral 
salivary 
sebaceous  . . 
solitary 
subclavicular 
sudoriferous 
tibial  anterior 
tracheal 

Glandulm  Nabothi  .. 
odorifene 
Pacchioni 
Tysonis 
Gians  clitoridis 
Gians  penis 
Glaserian  fissure 
Glisson,  capsule  of  . 

Glottis 

muscles  of 
l ima  of  . . • 

Gomphosis 

Goodsir  • • • • 98, 

Graafian  vesicles  .. 
Gubernaculum  testis 
Gustatory  nerve 
Guthrie's  muscles 
Gyrus  fomicatus 


Page 

750 

298,  370,  750 
752 

751 

749 
200 
368 

752 
456,  467 

188 

503 

754 

466 

750 
752 
750 
200 
607 
465 
754 
606 
750 
431 
363 
337 
503 
337 
359 
341 
104 
479 
242 
242 
246 
122 

366,  467  , 749 
365 
317,  325 
559 
334 
515 


H. 


Habente  of  Pineal  gland  . . 
Hair 

Haller’s  membrana  rcsplendens 

Haller’s  valley 

Hamstrings 

Hamulus,  of  Lamina  spiralis 

Hand 

Harmoniu 

Hassal 

Haversian  canals 
Haversian  gland 
Heart, 

action  of 

muscular  tissue  of 
valves  of 
Ilellclne  arteries 
Hclicotrema 
Helix 

Hemi-azygos  vein 


528 
607 
539 
531 
S93 
635 
34 
121 
120,  493 
4 

140 
" 434 

447 
445 
441,  444 
340 
..  635 

626 
744 
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Page 

Henle 

Hymen,  imperforate 

360 

Hepar 

475 

Hypochondriac  regions 

296 

Hepatic  duct 

4S1 

Hypogastric  arteries 

485 

Hernia,  surgical  anatomy  of 

310,  369 

plexus 

603 

Hernia,  congenital 

. . 

316,  321 

region 

296 

direct 

315 

dissecting  . . 

, . 

315 

femoral 

369 

infantile 

316,  322 

i. 

inguinal,  direct 

315 

inguinal,  oblique 

313 

. 

umbilical 

301 

Ileo-coecal  valve 

468 

ventral 
Key’s  ligament 
Highmore,  antrum  of 
Hilton’s  obs.  on  laryngeal  nerves 
Hilton’s  muscles 
Hilus  of  kidney 
Hippocampus  major 
minor 

Histology — 

Minute  structure, 
of  biliary  ducts 
of  bone 

bronchial  tubes 
cartilage 

corpora  cavernosa 
corpus  spongiosum 
cuticle 
dartos 

fibrous  tissues 

gall-bladder 

ganglia 

glands,  salivary 
heart 

intervertebral  substance 

kidney 

liver 

lungs 

lymphatic  glands 

mammary  gland  . . 

muscles 

nerves 

ovaries 

pancreas 

papilla:  of  skin 

parotid  gland 

pineal  gland 

pleura 

salivary  glands 
spleen 

submaxillary  gland 

nerves 

teeth 

testis 

thymus  gland 
thyroid  gland 
tongue,  mucous  membran 
villi  of  intestines 
Horner's  muscle 
Houston’s  muscles  . . 

Humerus 
Humours  of  eye 
Hunter 

Hunter's  canal 
Hyaloid  membrane 
Hydrocephalus 
Hydroperion 
Hymen 


302 
371 
86 
568 
238,  244 
494 
525 
524 


482 
4 

423 
118 
339 
341 

605 
318 
119 
482 
499 
201 
445 
12-3 
493 
480 

424 
749 
368 
176 
498 
364 
490 

606 
201 
528 
419 
201 
487 
216 
498 

96 

323,  325 
450 


of 


221 
233 
467 
184 
338 
29 
623 
6,  749 
714 
623 
514 
366 
360 


Ileo-colic  valve 
neo-meso-colon 
Ileum 
Iliac  fossa 
Iliac  regions 
Ilium  os 
Incisor  teeth 
IncisuriB  Santorini  .. 

Incus 

Indusium  of  ovary 
Infundibula  (renal)  .. 
Infundibulum  of  frontal  sinus 
Infundibulum  (of  brain) 


Inguinal  canal 

311 

Inguinal  pouches 

313 

Inguinal  regions 

296 

Innominata  arteria 

644 

Innominatoe  vense 

742 

Innominatum  os 

40 

Intercolumnar  bands 

303 

Intercostal  arteries  . . 

693 

Intercostal  muscles 

266 

Interosseous  arteries,  of  fore-arm 

689 

of  tarsus 

723,  724 

Intervertebral  disc 

122 

Intervertebral  ligaments  .. 

131 

Intervertebral  substance  .. 

122 

Intestinal  canal 

457 

Intestines,  great: — .. 

468 

of  carpus 

692 

coecum 

469 

colon  . . 

469 

rectum . . 

470 

small — 

duodenum 

461 

ilium  . . 

463 

jejunum 

463 

Intumescentia  gangliformis 

561 

Involutions 

514 

Iris 

621 

Ischium 

42 

Isthmus  eneephnli  . . 

531 

Isthmus  fauclum 

231 

Iter  (x  tertio  ad  quartum  ventricuium  &2<.) 

468 

456 

463 

41 

296 

40 

95 

627 

630 

365 

495 

108 

517 


J. 


Jacob,  Dr.  Akthdr, 

comp,  anatomy  of  sclerotic  615 

clastic  cornea,  described  by  617 

membrana  pnpIUaris,  obs.  on  622 
serous  coat  of  retina,  dis- 
covered by  ..  ,,  620 
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Jacob's  membrane 

Jejunum 

Joints 

classification  of 
structures  composing 
acromio-clayicular 
ankle 

astragalo-scaphoi  d 

atlanto-axoid 

calcaneo-astragaloid 

calcaneo-cuboid 

calcaneo-scapboid 

carpal 

carpo-metacarpal 

chondro-costal 

chondro-sternal 

coraco-clavicular 

costo-clavicular 

costo-vertebral 

elbow 

femoro-tibial 

hip 

hnmero-cubital 

humero-scapular 

ilio-femoral 

ilio-lumbar 

jaw,  lower 

knee 

metacarpo-phalangeal 

metatarso-phalangeal 

occipito-atlantoid 

occipito-axoid 

pelvic 

phalangeal,  of  foot 

phalangeal,  of  hand 

radio-carpal 

radio-ulnar 

sacro-coccygeal 

sacro-iliac 

sacro-vertebral 

scapulo-clavicular 

scapulo-humeral 

shoulder 

spine 

sterno-clavicular 
symphysis  pubis 
tarsal 

tarso-metatarsal 

temporo-maxillary 

tibio-fibular,  inferior 

tibio-fibular,  superior 

vertebral 

wrist 


K. 


Kidneys:— 

coats  of 
development  of 
pelvis  of 
secretion  of 
structure  of 

Kicrnau  on  structure  of  liver 


Page 

620 

463 

117 
120 

118 
160 
118 
152 
126 

151 

152 

153 

170 

171 
132 

132 
160 

159 
130 
164 
141 
138 
164 
162 
138 
134 
173 
111 

172 

157 
129 
128 

134,137 

158 

173 
168 
166 

133 

134 
133 

160 
162 
162 
126 
158 
137 

151,155 
155 
173 
147 
147 
12(1 
168 


L. 


492 

493 

496 
495 

497 
493 
480 


Page 

358 

632 

635 

632 

185 

90 

188 

187 
610 
609 

188 
189 
752 
3C8 
355 
355 
188 

516,  519 


467,  749,  7 


Labia 
Labyrinth, 

membranous 
osseous 

Lachrymal  apparatus 
bones 
canals 
caruncula 
ducts 
gland 
puncta 
sac 

Lacteals 

Lactiferous  tubules 
Lacuna  magna  mucosa 
Lacunas  parvae  mucosae 
Lacus  lachrymalis 
Lamina  cinerea 
cornea 
dorsalis 
gyrorum 
nervosa  retinae 
serosa  retinae 
spiralis 

vasculosa  retinas 
Lancisi’s  longitudinal  nerves 
Laniares  dentes 
Larynx, 

cartilages  of 
ligaments  of 
muscles  of 
saccule  of 
ventricles  of 
Lateral  ventricles 
Leg,  bones  of,  v.  Fibula,  Tibia. 

Lens,  crystalline 
Levers 

Lieberkuhn,  crypts  of 
Licberkulm,  follicles  of 
Lieutaud,  septum  of 
Ligaments, 

accessory,  of  hip-joint 
accessory,  of  shoulder-joint 
acromio-clavicular  inferior 
acromio-clavicular  superior 
alar,  of  knee 

Ligament,  annular,  of  ankle , anterior 
external 
internal  -- 
of  wrist,  anterior  169,27 

posteriorl69,279 
ano-coccygcal  ..  ..  S31 

areuotum  externum  .. 

internum  . . 

of  astragalo-scaphoid  joint  152 
atlanto-axoid,  anterior 
posterior 
transverse 

bicorno 

bladder,  false  of 
true  of 
broad,  of  lung 
broad,  of  uterus  •• 

ofcalcanco-astragaloid  joint  151 

of  calcaneo-cuboid  joint  *'* 

of  calcaneo-scaphoid  joint 


523 

5 

634 

621 

620 

634 

621 

519 
95 

236 

237 
246 
242 
245 
245 

520 

624 

ITS 

466 

466 

441 

119 

139 

163 

160 

160 

143 

149 

150 
150 


127 

127 

127 

26 

342 

S43 

418 

362 

371 

51 

52 
153 


INDEX. 


767 


Ligament, 


Page 


capsular,  atlanto-axoid  127 
capsular,  occipito-atlantoid  130 
capsular  of  hip  ..  138 

of  jaw  . . 174 

of  ribs  . . 131 

of  shoulder  ..  162 

of  vertebras  ..  125 

of  thumb  . . 171 

carpal 170 

carpo-metacarpal  . . 171 

cervical,  of  thigh  . . 140 

cheek  128 

chondro  costal  ..  ..  132 

chondro-sternal ..  ..  132 

ciliary 619 

Colles  ..  ..  299,  302, 311 

common,  of  spine,  anterior  123 
posterior  124 

conoid 160 

coraco-acromial . . ..  161 

coraco-clavicular  ..  160 

conoid  ..  160 

trapezoid  160 
coraco-humeral . . ..  163 

coronary,  of  knee  ..  145 

ofliver  ..  476 

costo-clavicular . . ..  159 

costo-transverse,  anterior  131 

middle  132 
posterior  132 
costo-yertebral,  anterior  131 

capsular  131 

cotyloid 139 

crico-arytenoid  ..  ..  247 

erico-tracheal  ..  ..  247 

crico-thyroid  . . . . 247 

crucial,  anterior  ..  144 

posterior  . . 144 

of  cuneiform  bones  . . 155 


cuneo-cuboid  ..  ..  155 

cuneo-scaphoid  ..  ..  154 

deltoid 149 

denticulatum  ..  ..  539 

elbow,  anterior  of  . . 165 

lateral  of  . . 165 

posterior  of  . . 165 

falciform 476 

Flood's 163 

Girabemat’s  ..  ..  302 

glenoid  of  scapula  ..  163 

glosso-epiglottidean  . . 241 

Hey’s  371 

humero-cubital,  anterior  165 

external  lateral  165 

internal  lateral  165 

posterior  ..  165 

hyo-epiglottidean  ..  241 

hyo-glossal  ..  ..  233 

ilio-femoral  ..  ..  139 

ilio-lumbar  ..  ..  134 

inter-articular,  radio-ulnar  166 

of  shoulder  163 

inter-clavicular  ..  ..  159 

inter-maxillary  . . . . 175 

inter-osseous,  of  ankle  . . 151 

of  carpus  170 

of  fore-arm  (radio-ulnar)  166 

of  leg  (tiOio-jitmlar)  147 


Ligament, 


Page 


inter-spinous  ..  ..  125 

inter-transverse  ..  ..  125 

inter-vertebral  ..  ..  131 

of  knee-joint,  alar  ..  143 

anterior  . . 142 

coronary  ..  145 

crucial  ..  144 

external  lateral  143 

internal  lateral  143 
transverse  . . 144 

lateral,  of  ankle . . 148,  149 

of  elbow . . . . 165 

of  jaw  ..  ..  173 

of  knee,  external  143 
internal  143 
ofliver  ..  476 

occipito-atlantoid  130 
of  pelvic  outlet  135 
of  wrist  ..  ..  168 

latum  pulmonis  . . ..  418 

lung  418 

metacarpal  ..  172 

metacarpo-phalangeal  ..  172 

metatarso-phalangeal  . . 157 

moderator  . . . . 128 

mucous 143 

nuchas 124 

oblique  radio-uinar  . . 167 

obturator  ..  ..  136 

occipito-atlantoid,  anterior  129 


posterior 

occipito-axoid  . . 
orbicular., 
ovarian  . . 
palpebral 
patellar  . . 
of  penis  .. 
phalangeal,  of  foot 
of  hand 

Poupart’s 
pubic,  anterior  . . 
interior  . . 
posterior  .. 
superior  .. 

radio-ulnar,  orbicular  of 
recto-uterine 
rhomboid 
round,  of  hip 

of  liver  . 
of  uterus 

sacciform,  radio-ulnar . . 
sacro-coccygeal,  anterior 
posterior 

sacro-iliac,  anterior 
posterior 
sacro-sciatic,  greater 
lesser 

sacro-vortebral 
scapheo-euboid 
spino-glenoid 
Stanley’s  .. 
stellate  .. 
sterno-clavlcular 
stylo-maxillary 
subflava  . . 
supraspinous 
suspensory,  of  liver 

of  raammai 


129 

128 

166 

364 

186 

142 

299 

158 
173 
302 
137 
137 
137 
137 
166 
362 

159 

139 
476 
362 
167 
133 

133 

134 

134 

135 

136 
133 
164 
162 

140 
131 
158 
173 

9 

124 

476 

261 
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Ligament, 
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suspensory,  of  odontoid  129 
of  penis  . . 337 

of  symphysis  pubis,  . . 137 

tarsal  ..  ..  148,155 

tarso-metatarsal  . . 155 

teres,  of  hip  ..  ..  139 

of  liver  ..  ..  476 

of  uterus  ..  ..  362 

thyro-arytaenoid  . . 247 

tliyro-epiglottidean  . . 241 

thyro-liyoid,  broad  . . 246 

round  . . 246 

tibio-fibular,  inferior  ..  147 

interosseous  147 

superior  . . 147 

transverse,  of  acetabulum  140 

transverse,  of  atlas  . . 127 

transverse,  of  knee  . . 145 

transverse,  of  scapula  161 

trapezoid  ..  ..  160 

triangular,  of  shoulder  161 

triangular  of  urethra  332 

triangular,  subpubic  . . 137 

uterine  ..  ..  362 

vaginal,  of  spine,  anterior  ,123 

posterior  124 

vertebral,  anterior  common  123 
posterior  common  124 


vesical,  false 
true 
vesico-uterine 
Winslow’s 
Wrisberg’s 
Wrist,  anterior  of 
lateral  of 
posterior  of 

Zinn’s 

Linea  alba 
aspera 
ilio-pectinea 
innominata 
semilunaris 
Line®  transversal 
Lingual  muscles 
nerves 
papillte 
Linguetta 
Lips 

Lips,  arteries  of 
Liquor  Cotunnii 
Liquor  Morgagni 
Liquor  Scarpce,  v.  Endolymph. 
Lithotomy 
Liver 

coats  of 
development  of 
ligaments  of 
lobes  of 

lobulus  caudatus 
lob  ulus  quudratus 
lobulus  Spigelii 
lymphatics  of 
structure  of  . . 
tunics  of 
vessels  of 
• cirrhosis  of  . . 

Lobes  of  brain 

of  cerebellum 


342 
342 
362 
142 
144 
168 
168 
168 
613 
300 
49 
41,  44 
44 
300 
301,  519 
235 
669 
234 
630 
232 
652 
635 
624 

355 

475 
479 
484 

476 

478 

479 
479 

479 
752 

480 
479 
479 

744,  748 
516 
530 


Lobes  of  cerebrum 
of  liver 
of  lungs 
of  prostate 
of  thyroid  gland 
Lobule,  callosal 
Lobule  of  Fissura  Sylvli 
Lobule  of  transverse  fissure 
Lobules  of  superior  vermiform 
Lobuli  testis 
Lobulus  caudatus 

quadratus  . . 

Spigelii 
Locus  niger 
Lower’s  tubercle 
Luette  vesicate 
Lumbar  aponeurosis 
regions 

Lumbrici  muscles  . . 

Lungs, 

development  of 
Hydros',  atic  test  for 
lobes  of 
nerves  of 
parenchyma  of 
roots  of 
structure  of 

Lunula 
Lymphatics, 

axillary 
bladder 
bronchial 
cardiac 
cervical 
facial 
hepatic 
inguinal 
intercostal 
lower  extremity 
glands 
vessels 
lumbar 
lungs 

mesenteric  .. 

pelvic 

pulmonary 

sacral 

scalp 

upper  extremity 
uterine 

Lyra 


M. 


Macula  cribrosa 
Macula  germinativa 
Magcndie 
Malar  bone 
Malleolus,  extemus 
internus 

Malleus 

Malpighi 

Mulpighlan  corpuscles 
pyramids 
tuft 
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515 
. 478 

420 
351 
221 
515 
516,  665 
524 


process 


530 
323 
479 
479 
458 
518,  535 
436 
348 
264 
296 
292 

420 
426 

421 

420 

425 

421 

422 
424 
60S 

749 
679,  757 

350 

753 

753 

754 

755 

752 

, . 370 

753 

750 

750 

751 
751 

426 
456 
750 
753 
750 

753 

754 
365 
520 


633 
365 
527,  749 
83 

54 

53 

630 

493 

487 

493 

494 
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Mammary  glands 

secretion  of 
supernumerary 
Manul>rium,  of  arytaenoid  . 

of  sternum 
Mastoid  process 
Mater,  dura 
pia 

Matrix  of  nail 
Maxilla,  inferior 
Maxi  llary,  superior  .. 

Meatus  auditorius,  externus 
narium 
urinarius  . . 

Meckel's  ganglion 
Mediastinum,  anterior 
middle 
posterior 
testis  . 

Medulla  oblongata 
spinalis 

Meibomian  follicles  . 

Membrana  Jacobi 

pigmenti 
pupillaris 
resplendens 
Ruyschiana 
tympani 
tympani  minor 
yestibuli 

Membbane  of  aqueous  humour 
arachnoid  of  brain 

spinal  coid 
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368 

369 
369 
240 

21 

73 

601,  537 
612,539 
608 
92 
84 

627 
107 
359 
553 
418 
432 
426 
323 
532 
540 
188 
620 
618 
622 
539 
618 

628 
629 
636 
617 
510 
53S 

234,  604 


basement 
basement,  of  peritonaeum  447 
of  tongue  . . 234 

choroid  . . . . 618 

corium  . . . . 606 

cuticle  ..  ..  604 

cutis  vera  ..  . . 605 

epithelial  . . . . 232 

epithelial,  of  choroid  618 

of  oesophagus  ’ 429 
of  peritonaeum  447 
of  Schneiderian  209 
of  skin  . . 604 

of  tongue  232 

of  trachea  431 

of  veins  ..  639 

fenestrated,  of  arteries  638 
of  veins  ..  639 

fibrous  ..  ..  119 

hyaloid  ..  ..  623 

hyo-glossal  ..  ..  233 

interosseous,  radio-ulnar  167 
interosseous,  tibio-flbular  147 
medullary  ..  ..  5 

mucous,  of  bladder  . . 348 

of  Fallopian  tubes  364 
of  gall-bladder  482 
of  Intestines,  great  473 
small  464 
of  mouth  and  lips  232 
of  oesophagus  429 
of  stomach  . . 469 

of  tongue  . . 433 

of  uterus  ..  863 

of  vagina  . . 860 

papillary,  of  skin  006,  678 


Membbane, 

papillary,  of  tongue 
rete  mucosum 
Schneiderian  . . 
serous,  arachnoid 
of  arteries 
endocardium 
peritonaeum 
pleurae 
of  veins 
synovial 
Membranous  labyrinth 
Membranous  semicircular  canals 
Membranous  urethra 
Membranous  vestibule 
Meningeal  artery,  anterior  . . 

interior  . . 
middle  . . 


Page 

234 
605 
209 
q.  v. 

638 
q.  V. 
q.  V. 
q.  V. 

639 
120 
635 
635 
354 
635 
656 
656 
656 

posterior  653,  659,  669 

Meninges,  v.  Coverings  of  brain  . . 500 

Mesenteric  glands 456 

Mesentery  ..  ..  ..  466 

Meso-coecum  . . . . . . 456 

Meso-colon,  lumbar  ..  ..  ..  456 

transverse  ..  ..  455 

Meso-rectum  456 

Metacarpus  38 

Metatarsus  ..  ..  ..  60 

Microscopic  characters  v.  Histology. 

Milk,  composition  of  ..  ..  369 

Mitral  valves  ..  ..  ..  444 

Moderator  ligaments  . . . . 128 

Modiolus  634 

Molar  teeth  . . . . . . 95 

Mons  Veneris  358 

Montgomery  ..  ..  358,367 

Monticulus  cerebelli  . . . . 531 

Morgagni,  liquor  of 624 

Morsus  diaboli  864 

Mouth  231 

Motores  oculorum 545 

Mucous  membrane  . . . . 2-32,  233,  459 

Muscle,  structure  of  . . . . 176 

Muscles, 

abdominal  ..  ..  297 

abductor  indicis  . . . . 291 

abductor  minimi  digit!  . . 292 

abductor  minimi  digiti,  pedis  415 
abductor  oculi  ..  ..  gl2 

abductor  pollicis  ..  ..  290 

abductor  pollieis,  pedis  ..  414 

accelerator  urinae  ..  329 

accessorii,  dorsal  . . . . 269 

accessorius  (of  foot)  ..  415 

adductor  brevis  , . . . 391 

adductor  longits  . . . . 391 

adductor  magnus  ..  ..  392 

adductor  minimi  digiti  . . 292 

adductor  oculi  ..  ..  9x3 

adductor  pollicis  . . . . 291 

adductor  pollicis,  pedis  ...  416 

Albini  , . , . . . 225 

anconaeus 288 

antitragicus  ...  . ' jgj 

arm,  of  the  ..  ..  273 

arytaeno-eplglottidean  ..  244 

aiy  tneno-epiglottidcus  superior  245 
arytaenoid  ..  t<  244 

attollens  aurem  ..  ' . )§0 

49  i 
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Muscles, 

uttollens  oeulnm  ..  ..  611 

attrahens  aurem  ..  ..  180 

azygos  uvulae  ..  ..  229 

back,  of  the  . . . . 255 

Hell's  349 

biceps  flexor  cubiti  ..  273 

biceps  flexor  cruris  . . 393 

bracbialis  anticus . . ..  274 

buccinator 194 

bulbo-cavernosus  . . . . 329 

canine  192 

cervicalis  deseendens  ..  2G0 

circumflexus  palati  . . 228 

coccygteus  . . . . 336 

complexus  ..  ..  260 

compressor  nasi  . . . 191 

compressor  venae  dorsalis  338 

constrictor  iridis  1 . . 622 

constrictores  pharyngis  . . 222 

inferior  . . 222 

middle  ..  223 

superior  . . 224 

vaginae  . . 359 

coraco-brachialis  ..  . 274 

corrugator  supercilii  . • 184 

costal  266 

cremaster 306 

crico-arytenoid  . . . . 239 

crico-thyroid  ..  ..  242 

cruraeus  ..  ••  ••  389 

deltoid  268 

depressor  labii  superioris 
alseque  nasi  . . . . 191 

depressor  oculi  ..  ••  613 

detrusores  urinae  . . . . 346 

diaphragm  ..  ..  24,895. 

digastric,  of  neck  ..  ..  213 

dorsal  ..  ••  ••  255 

dorso-cervico-spinalis  ..  261 

ear,  of  the  external  ..  180 

of  the  internal  ..  631 

erector  clitoridis  ..  ••  359 

penis  ..  ••  329 

extensor  carpi  radialis  brevior  286 
carpi  radialis  longior  285 
carpi  ulnaris  . . 287 

digitorum  brevis  pedis  41 3 
digitorum  communis  286 
digitorum  pedis 

communis  ..  405 

indicis  ..  ..  289 

minimi  digiti  . . 287 

ossis  metacarpi  pol!icis288 
pollicis  proprius  406 

(great  toe) 
prlmi  internodii 
pollicis  . . 289 

secundi  internodii 
pollicis  ..  289 

face,  of  the  ••  182> 

flexor  brevis  minimi  digiti  292 

flexor  brevis  minimi  digiti  pedis  416 
flexor  carpi  radialis  ..  280 

flexor  carpi  ulnaris  ••  -81 

flexordigitorum  [pedis],  brevis  414 
flexor  digitorum  pedis  communis, 
411 

flexor  digitorum  [pedis]  longus 


Page 


Muscles, 

flexor  digitorum  profundus,  or 
perforans 

flexor  digitorum  sublimis,  or 
perforatus 

flexor  ossis  metacarpi  pollicis 
flexor  pollicis  brevis 
flexor  pollicis  [ pedis ] brevis 
flexor  pollicis  longus 
flexor  pollicis  \_pedUi]  longus 
forearm,  of 
gastrocnemius 
gemellus,  inferior 
gemellus,  superior 
genio-hyo-glossus 
genio-hyoid 
glutteus  maximus 
medius 
minimus 

gracilis 
Guthrie's 
hand,  of 
heart,  of 
helicis  major 
lielicis  minor 
Hilton's  muscles  . . 

Horner’s  muscle  .. 

Houston’s  muscle  .. 
liyo-glossus 
liypothenar  muscles 
iliacus  intemus 
infraspinatus 
intercostales 

interossei  mantis,  anteriores 
posteriores 

interossei  pedis,  dorsales 
plan tares 

interspinales 
intertransverse 
ischio-cavernosus  .. 
iscliio-coccygams  . . 
latissimus  dorsi 
laxator  tympaui  .. 
of  leg  . ••  ■ 

levator  anguli  oris 
levator  anguli  scapula!  . . 
levator  ani 
levatores  costarum 
levator  labii  inferioris 
levator  labii  superioris  alteque 

levator  labii  supenons  propnus  190 
levator  palati  ..  •;  228 

levator  palpebra  supenons  18&> 


283 

282 

290 

290 

416 
283 
412 
279 
408 
382 
381 
217 
217 

379 

380 
3S0 
390 

334 
279 
445 
181 
181 
244 
184 
338 
217 
290 
402 
269 
266 
294 
294 

417 
417 
261 
261 
329 
336 

255 
631 
404 
192 
257 

335 

256 
194 

190 


levator  thyroideus 
linguales 
lingualis,  inferior 
longissimus  dorsi 
longus  colli 
lumbricales,  mantis 
lumbricales,  pedis  • • 

niasseter 
motor  uvula! 
of  mouth 
multifidus  spina: 
mylo-liyoid  ••  •• 

obliquus  externus  abdominis 
obliquus  interims  abdominis 


610 
220 
235 
2 IS,  235 


259 

248 

292 

415 

196 

229 

19S 

261 

216 

299 

805 
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Muscles, 

obliquus  capitis  inferior 

262 

semi-membranosus 

394 

superior 

263 

semispinaliS  colli 

261 

obliquus  oculi  inferior 

613 

dorsi 

261 

superior  . . 

610 

semitendinosus  • 

393 

obturator  externus 

383 

serratus  magnus 

253 

internus 

382 

posticus  inferior 

258 

occipito-frontalis 

179 

posticus  superior 

258 

occipito-pharyngeus 

225 

soleus 

409 

omo-hyoid 

209 

spbeno-pharyngeus 

225 

opponens  minimi  digiti  . . 

292 

sphincter  ani  externus 

331 

opponens  pollicis 

290 

internus 

331 

oral  

193 

iridis 

622 

orbicularis  oris 

193 

vaginae 

359 

orbicularis  palpebrarum 

182 

vesicse 

347 

palato-glossus 

229 

spinalis  dorsi 

259 

palato-pharyngeus 

229 

splenius 

258 

palmaris  brevis 

278 

stapedius 

631 

palmaris  longus 

281 

stemo-hyoid 

210 

pectinseus 

390 

sterno-mastoid 

209 

pectoralis  major 

251 

sterno-thyroid 

210 

minor 

252 

stylo-glossus 

219 

peronseus  anticus 

406 

stylo-hyoid 

219 

peronmus  brevis 

407 

stylo-pharyngeus 

220 

longus 

406 

subclavius 

253 

tertius 

406 

subcruraus  . . ■ 

389 

plantaris 

409 

subscapularis 

270 

platysma  myoides 

207 

supinator  radii,  brevis 

288 

poplitajus 

410 

supinator  radii,  longus 

285 

pronator  quadratus 

284 

supraspinatus 

269 

radii  teres 

280 

temporal 

197 

psoas  magnus 

400 

tensor  palati 

228 

psoas  parvus 

400 

tarsi 

184 

pterygoid 

198 

tympani 

631 

pterygoideus  externus 

198 

vaginas  femoris 

385 

internus 

199 

teres  major 

270 

pyramidalis  abdominis  . . 

309 

minor 

269 

nasi 

191 

thenar  muscles 

290 

pyriformis 

381 

thyro-arytsenQid  . . 

243 

quadratus  femons 

383 

thyro-hyoid 

211 

lumborum 

402 

tibialis  anticus 

404 

mcnti 

193 

tibialis  posticus 

411 

quadriceps  extensor  cruris 

390 

trachelo-mastoid  . . 

260 

rectus  abdominis 

308 

tragieus 

181 

capitis  anticus  major 

249 

transversalis  abdominis 

307 

anticus  minor 

249 

cervicis 

260 

capitis  lateralis 

263 

colli 

260 

capitis  posticus  major 

262 

pedis 

416 

posticus  minor 

262 

transversns  helicis 

181 

rectus  fomoris 

387 

perina; 

328 

rectus  oculi  externus 

612 

trapezius 

255 

( abducens ) . . 

triangularis  oris 

193 

oculi  inferior 

613 

stcrni 

267 

( depressor ) 

triceps  extensor  cruris,  v.  quad- 

oculi  internus 

613 

riccps. 

(add  ucens) 

triceps  extensor  cubiti 

274 

oculi  superior 

611 

trochleator 

620 

(attollens) 

tympani  laxator 

G31 

rotrahens  aurem  . . 

180 

tympani  tensor 

G31 

rhomboids 

257 

vastus  externus 

388 

rhomboideus  major 

257 

internus 

380 

minor 

257 

Wilson’s 

334 

of  ribs 

266 

zygomaticus  major 

192 

risorius  (Santorini) 

193 

minor 

192 

sacro-lumbalis 

259 

M usculi  papillares 

440 

salpingo-pharyngeus 

225 

pcctinati  , . 

439 

sartorius  .. 

386 

Myrtiform  fossa 

85 

scalenus  anticus  . . 

249 

posticus 

250  1 
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Nabothi  glandulas 

Page 

363 

Nails 

608 

Nares 

107 

Nares  posteriores 

226 

Nasal  bones 

90 

Nasal  cartilages 

110 

crest 

87 

duct 

83,  108 

lamella  of  ethmoid  . . 

83 

meatuses 

107 

nerve 

112 

notch  of  superior  maxilla 

85 

process  of  superior  maxilla 

85 

Nates,  glutseal 

378 

cerebral 

629 

Navicular  fossa 

355 

Neck, 

dissection  of 

206 

fascia  of 

208 

muscles  of 

206,  247 

triangles  of 

211 

vertebrae  of 

10 

Nelaton  

199 

Nerves, 

of  abdominal  parietes 

297 

abduceutes 

559 

auditory  ( portio  mollis) 

560 

auricular  (Arnold’s) 

565 

auricularis  magnus 

671 

axillary 

576 

brachial 

574 

buccal 

556 

bulbo-urethral 

592 

cardiac 

567,  600 

inferior 

600 

middle 

601 

superior 

600 

cerebral 

542 

cervieal 

570,  596 

cervico-brachial  . . 

583 

cervico-facial 

561 

chorda  tympani,  v.  Vidian  629 

ciliary 

551,  619 

circumflex 

582 

cochlear 

500,  635 

communicans  noni 

672 

perontei 

595 

communicating  lumbar 

590 

Cotunnii 

112 

crural,  anterior 

posterior  . . 

687 

593 

cutaneous  of  arm,  external  6(7 

internal  577 

lesser  578 

cutaneous  of  back 

..  598 

cutaneous  of  thigh,  anterior  593 

posterior  587 

dental,  anterior 

556 

inferior 

558 

superior 

555 

descendens  noni 

. 669 

digastric 

562 

digital,  of  fingers 

578,  581 

of  toes 

595,  596 

dorsal 

582,  597 

dorsal,  first 

683 

dorsalis  carpi  ulnaris 

580 

Page 

Nerves, 

dorsalis  penis  ..  ..  591 

dorso-lumbar  ..  ..  584 

eighth  pair  . . . . 562 

facial  (portio  dura)  . . 560 

fifth  pair  ..  ..  547 

first  pair  . . . . 543 

fourth  pair  . . . . 546 

frontal  ..  ..  549 

gastric  ..  ..  568 

ganglionic  ..  ..  553 

genito-crural  . . . . 586 

glosso-  pharyngeal  . . 562 

gluteal,  inferior  . . . . 592 

superior  ..  ..  584 

gustatory  ..  ..  559 

heart,  of  the  . . 567,  600 

ilio-scrotal 585 

impar  ..  ..  ..  539 

infra-clavicular  ..  ..  576 

infra-orbital  ..  ..  561 

infra-trochleator  ..  ..  551 

inguino-cutaneous  ..  585 

intercostal 582 

intercosto-humeral  . . 5S3 

interosseous,  of  arm,  anterior  579 

posterior  5S1 

ischiadic  t'.  sciatic . . 

Jacobson’s  tympanic  ..  563 

lachrymal 549 

laryngeal,  recurrent  ..  667 

superior  . . 566 

lingual  569 

longitudinal,  of  Lands!  ..  619 

lumbar  . . . . 585,  598 

lumbosacral  ..  ..  590 

malar  555 

masseteric 557 

maxillary,  inferior  . . 556 

superior  ..  552 

median  678 

mental  558 

motores  oculorum  . . . . 545 

musculo-cutaneous,  of  arm  577 

lumbar  586 

of  thigh  5S7 

of  leg  404,596 

551 
558 
550 

552 
112 
569 
589 
589 
571 
568 

543 
548 

544 
555 

553 
580 
680 
5S0 


musculo-spiral 
myloid 
nasal 

naso-ciliary . . 
naso-palatlne 
ninth  pair  . . 
obturator  . . 
obturator,  accessor 
occipitalis,  minor 
oesophageal  . 
olfactory 
ophthalmic  . 
optic 
orbital 
palatine 

palmar,  cutaneous 

deep 

superficial 
par  vagum  v.  pncumogastric. 
pathetic  r.  fourth  pair, 
perforans  Casseril 
perinatal  .•  •• 


577 

592 
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3, 

Nervous  system 

498 

peronaeal 

. . 

595 

tissue 

498 

petrosal,  greater  . . 

. . 

554 

development  of 

500 

lesser.  . . 

. . 

554 

Neural  openings 

398 

pharyngeal . . 

. . 

565 

Neurilemma  .. 

499 

phrenio 

573 

Neurine  . . 

498 

plantar,  external  .. 

594 

Neurologia  v.  Nervous  System 

531 

intemul  . . 

. . 

594 

Nidus  hirundinis 

531 

pneumogastric 

. . 

564 

Nipple  

368 

poplitseal  .. 

. . 

593 

Nodulus  cerebelli 

531 

portio  dura  ( facial ) 

. . 

560 

Nodus  cerebri 

531 

portio  mollis  ( auditory ) 

. . 

560 

Nose  

106 

pterygoid  . . 

.. 

557 

bones  of 

107 

pudic 

.. 

591 

cartilages  of 

110 

pulmonary  . . 

425 

cavity  of 

106 

radial 

. . 

581 

Notch,  ethmoidal 

66 

recurrent,  of  fourth 

547 

sciatic 

42,  47 

laryngeal 

.. 

567 

Nuchas  ligamentum  . . 

124 

respiratory,  of  face 

562 

Nuck’s  canal  .. 

362 

long  .. 

576 

Nymphs  

358 

of  neck 

569 

of  orbit 

547 

sacral 

590,  598 

saphenous,  external 

595 

internal 

588 

O. 

sciatic,  great 

593 

lesser 

592 

second  pair 

544 

Occipital  bone 

69 

seventh  pair 

559 

foramen  magnum 

69,  103 

portio  dura 

.. 

560 

Occiput  

102 

portio  mollis 
sixth  pair  . . 
spheno-palatine 
spinal 

spinal  accessory  . . 
spiral  cutaneous  . . 
splanchnic,  great  . . 
splanchnic,  lesser 
stylo-hyoid 
suhoccipital 
subscapular 

inferior 
snperficialis  colli  . . 
supra-acromial 
supra-clavieular  . . 
supra-seapular 
supra-troclileator  . . 
sympathetic 
temporal 

deep 

temporo-auricular 
temporo-facial 
third  pair  . . 
thoracic,  anterior  . . 
middle  .. 
posterior 
tliyro-hyoid 
tibial,  anterior 
posterior 
trifacial 
trigemini 
trochleatores 
tympanic  . . 
ulnar 
of  uterus 

vagi  v.  pneumogastric 

vestibular 

Vidian 

Wrisberg’s 


559 
559 
553 
541 
568 
582 
602 
603 

562 
570 
57G 
576 
572 
572 

672,  575 

575 
549,  550 

598 
519 

556 

557 
561 

545 

576 
576 
676 
570 
695 
693 
547 
547 

546 

563 
680 
3G5 

5C0 
664 
578 


Odontoid  process 
Oesophageal  opening 
Oesophagus  . . 

Olecranon 
Olivary  bodies 
Omentum,  great 
lesser 
sac  of 
splenic 

Opening,  saphenic  . 

Operculum 
Operations. 

Anus,  artificial 
Butcher's,  for  cervical 
abscess 

lithotomy  . . 300,  333, 
paracentesis  .. 

ovarii  . . 
femoral  hernia 
strangulated  inguinal 
hernia 

. tracheotomy  .. 

Optic  commissure 
tlialami . . 
truct 
Orbits 

muscles  of 

Organs,  of  hearing,  v.  Ear. 
generation 
sight,  v.  ear. 
smell,  v.  nose, 
taste,  v.  tongue, 
touch,  v.  skin, 
vision,  v.  eye. 

Orifice  of  thorax,  inferior 
superior 

Orifices  of  diaphragm 
Os  calcis 
cuboeides 


113, 


12 

398 

428 

31 

533 

455 

454 

454 

455 
870 
S66 

264 

652 

355 

300 

301 
377 

314 

743 

544 

523 

544 

608 

610 


317,  357 


24, 


24 

448 

397 

57 

58 
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Os  cuneiform,  of  carpus 
of  tarsus 

liyoides 
innominatum 
magnum  carpi 
pectinis,  v.  pubis, 
scaphoid,  of  carpus 
of  tarsus 
tine®  . . 

uteri,  externum  . . 
internum 

Ossa  jugalia,  v.  malar  bones. 
Ossa  plana 
Ossa  triquetra 

Os  unguis,  v.  lachrymal  hone. 
Osseous  System 
Ossicula  auditus 
Osteology 
Otic  ganglion 
Otoconia 
Otolithes 
Ourlet 
Ovaries 
Ovisac 
Ovum 
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99 
40 
37 

35 

58 

361 

363 

363 

82 

6S 

1 

630 

1 

557 

636 

636 

515 

364 

365 
365 


P. 


Paccinian  corpuscles 
Pacchioni’s  glands  . . 

Palate,  hard  

soft  

bones  ..  ..  /•• 

Palmar  arches  

Palpebral  ligaments 

Pancreas  

lesser  

Pancreatic  duct  

juice  

I’anni cuius  carnosus,  v.  platysma. 

Papillaj  of  cutis  

of  tongue 

calyciform 

Aliform  

fungiform 

Parenchyma  of  lung 

Parietal  bones 
Parotid  duct 
gland 

Parotidls  sociu  

Par  trigcminum 

Par  vagum  

Pars  intermedia  

Patella  • ••  • 

Pathological  observations,  by  l ro 
fessors  Banks,  and  it.  W.  Smith 
Pecten  (ocnll) 

Pedicles,  callosal 
Peduncles  of  cerebellum 

of  pineal  gland  . . 
Pelvis,  bones  of 
fascitB  of 
female  . < 
male 
renal 
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503 

87 

228 

S8 

690 

180 

489 

4S9 

489 

490 

606 

233 
235 

234 
234 
421 

67 

203 

201 

203 

547 

564 

861 

51 

568 

620 

520 

532 

528 

45 
343 

46 
46 

495 


Penis 

Perforated  plate,  middle  . . 
Pericardium 

fibrous 

serous 

Perichondrium,  v.  Periosteum. 

Perilymph 

Perinseum 

Periosteum 

of  orbit  . . 
Peritonaeum 
Pes  accessorius 
Pes  anserinus 
Pes  hippocampi 
Pes  valgus 
Pes  varus 
Petit’s  canal 

Petrous  portion  of  temporal 
Peyer's  glands 
Phalanges  of  foot 
of  hand 

Pharyngeal  aponeurosis 
Pharynx  ... 

muscles  extrinsic,  of 
Phleboliths 
Pia  mater,  cranial 
spinal 
of  testis 
Pigmentum  nigrum 
Pillars  of  fornix 
Pineal  gland 


leai  gaum  •• 

opinions  on,  of  Descartes,  Magendie, 


Pace 

336 

518 

432 

433 
433 

635 

326 

5 

609 

452 

525 

561 

525 

407 

405 

619 

74 

466 

62 

39 

224 
222 

225 
733 
512 
539 
323 

GIS,  621 
522 
527 


and  author 

Pinna 

Pituitary  gland 
Placenta 

Platysma  myoides 
Pleune  •• 

Plexus,  choroid,  of  fourth  ventricle 
of  lateral  ventricle 
of  third  ventricle 
Plexus  of  Nerves, 

Plexus,  basilar  

brachial  

capsular  

cardiac  

carotid  

cervical 

posterior 
coronary 
diaphragmatic 
hepatic 
hypogastric 
lumbar  •• 

mesenteric,  inferior 
superior 

oesophageal 
parotidean  •• 

pharyngeal 
pulmonary,  anterior 
posterior 

renal 
sacral 
solar 

spermatic 
splenic 
tonsillary 
tympanic 
vertebral 


529 
626 
517 
367,  484 
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418 
530 

524 

525 

600 
574 
603 
601 
554 
570 
574 
603 
603 
603 
603,  604 
585 
603 
603 
568 
561 
566 
425 
425 
'427,  60S 
590 
602 
603 
603 
564 
563 
600 
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Plf.sus  of  veins, 

Puge 

Ramollissement  cerebrale  . . 

Page 

523 

brachial 

737 

Ramus  of  ischium 

43 

dorsal  of  hand 

736 

of  pubis 

43 

hsemorrhoidal 

. . 

732 

Raphe  corporis  callosi 

519 

prostatic 

, . 

350,  732 

perinaei 

326 

uterine 

733 

scroti 

S18 

uterine  corpus  pampiniforme  3G6 

Receptaculum  chyli 

754 

vaginal 

vesical 

SCI,  733 
733 

Rectum 

Regions, 

470 

Pneumogastric  flocculus 

531 

abdominal 

295 

nerve 

564 

ano-perinaeal 

326 

Pomum  Adami 

237 

Reid  on  pulmonary  nerves 

425 

Pons  heputis 

475 

Reil’s  fillet 

534 

Pons  A^arolii 

518 

Reil’s  island 

516 

Poplitmal  aneurism 

729 

Reisseissen 

424,  431 

Poplitmal  space 

719 

Remak.  island  of 

500 

Portal  venous  system 

747 

Respiratory  nerve  of  face  . . 

562 

Porterfield 

619 

Respiratory  nerve,  long 

576 

Porus  opticus 

. . 

621 

Respiratory  tract 

533 

Pouches,  inguinal 

313 

Rete  Galeni 

513 

Poupart’s  ligament  . . 

, . 

302 

1 1 ovii 

613 

Power  on  the  Arteries 

. . 

643,  646 

mucosum 

605 

Praiputium  clitoridis 

358 

testis 

324 

penis 

337 

Retina 

620 

Processes, 

llibesian  ganglion 

599 

acromion  . . 

28 

Ribs 

19 

alveolar 

. . 

87 

cartilages  of 

23 

basilar 

. . 

70 

Rima  glottidis 

246 

coracoid  . . 

28 

Ring,  abdominal,  external 

299 

coronoid  . . 

. . 

32 

internal 

312 

mastoid 

. . 

..  73 

crural 

373 

odontoid  . . 

Processus  a eerebello  ad  testes 
cochleariformis 
vermlformis 
Promontory  of  sacrum 

tympanum 

Prostate 

Ptosis 

Pubis 

12 

530,  532 
629 
471 
45 
629 
350 
646 
43 

femoral 

Rotula,  v.  patella. 

S. 

371 

Ptyaline 

Pulmonary  artery 
veins 

Pulmonary  structure,  opinions  on, 
of  Gulliver,  Kainey,  lteisseisseu, 

and  Stokes  

Pnncta  lachrymalia 
Punctum  aurcum 
Punctum  salicns 
Pupil 

Pupillary  membrane 
Purkinje's  axis  cylinder 

germinal  vesicle 

Pylorus 

Pyramid,  aural 

cerebellar 
Pyramids,  anterior 
Pcrrein's 
Malpighi’s 
posterior 


R. 


Rachldian  venous  system 

Radius 

Rainey 


201 

Sacculated  bladder  . . 

. . 

347 

441 

Saccule 

635 

443 

Saccules  of  pericardium 

, , 

433 

Sacculus  laryngis 

245 

Sacrum 

13 

423,  424 

Saliva 

201 

128 

Salivary  concretions 

216 

621 

Salivary  glands . 

200 

447 

Salvatella 

”271 

736 

621 

Santorini's  capitula 

240 

622 

Santorini’s  emissaries 

115 

499 

musculus  risorius 

193 

365 

Saphenic  opening 

371 

458 

Sarcine 

177 

G29 

Sarcolemma 

176 

631 

Scala  tympani 

.. 

634 

633 

Scala  vestjbuli 

G34 

493 

Scaphoid  bone 

35 

493 

Scapula 

27 

634 

Scarpa's  space 

.. 

714 

Schindylesis 

121 

Schwann 

621 

Sciatic  nerve 

693 

Sciatic  notch,  great  . . 

47 

Schneiderian  membrane 

109 

Sclerotic 

G15 

745 

Scrotum 

317 

33 

areolar  coat  of 

. . 

319 

424 

fascia  of 

.. 

319 
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Scrotum, 

muscular  coat 
tunica  communis 
tunica  vaginalis 

Scyphus 

Sebaceous  glands 
Segalas 

Semicircular  canals 
Semilunar  cartilages 

valves,  aortic 

of  pulmonary  artery 
Septa  intermuscnlaria 
Septum  auricularum 

cervico-tlioracic 
crurale 

intermusculare 
Lieutaud’s  . . 
lucidum 
narium 
pectinifonne 
scroti 

ventriculorum 
Serous  membrane 
Sesamoid  bone 
Sharpey 

Sheatli  of  femoral  vessels 
Sheath  of  rectus 
Sheaths,  digital 
Shoulder-blade,  v.  Scapula. 

Sigmoid  valves  of  aorta 

of  pulmonary  artery 

Sinciput 

Sinus  of  axillary  vein 
Sinus  of  internal  jugular  vein 
Sinus,  frontal 

Morgagni’s 
Sinuses,  aortic 

cavernous 
cerebral 
circular 

of  coronary  veins 
lateral 

longitudinal,  inferior 
longitudinal,  superior 
occipital,  posterior 
occipital,  transverse 
petrosal,  inferior 
superior 

pocularis 
straight 

transverse  occipital 
sphenoidal 
urino-genitalis 
Valsalva’s 

Skeleton 
Skin 
Skull 

base  of 
bones  of 
Smith,  B.  W.  pathological  obscrv 

tions  

Socla  parotidis 
Softening  of  brain 
Scemmerring’s  puncturn  aureurn 
Soemmerring’s  linea  flava  . . 

Sounds  of  heart  ...  .. 

Space 

axillary 
costo-xiphoid 
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318 

319 

320 

634 
607 
749 
633 
144 
640 
442 
272 

443, 445 
449 
375 
272 

441 
521 
107 
339 
319 

444,  446 
419 
2 
« 4 
375 
305 
279 

640 

442 
101 
737 
740 

06 

642,  225 
042 

508 
505,  510 

509 
438 
507 

506 
505 

507 

510 
509 

509 
352 
507 

510 
509 
497 
642 

1 

604 
64 
102 
61 

668 
203 
623 
621 

635 
448 

679 
398 
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Space, 

digastric 
ischio-bulbar  .. 
ischio-urethral 
poplitreal 

pterygo  -pliaryn  geal 
recto-bulbar 
Scarpa's 
sub-arachnoid 
Spallanzani 

Spermatic  canal,  v.  Inguina 
cord 

Spermatozoa 
Sphenoid  bone 
Sphenoidal  fissure 
Sphenoidal  fold  of  dura 
Spigelian  lobule 
Spinal  canal 
Spinal  column 
cord 
nerves 

Splauchnic  nerves 
Spleen 

Splenium  corporis  callosi 
Spongiosum  corpus 
Stapes 
Steno’s  duct 
Sternum 
Stomach 

coats  of 
rugae  of 

Stokes 
Stroma 

Structure  of  cerebellum 

filamentous  nervous 
of  ganglia 
of  neurine 
of  pineal  gland 
of  spinal  cord 
of  sympathetic 
Styloid  muscles 
Subarachnoid  fluid 
spaces 

Supercilia,  v.  eyebrows 
Superciliary  arches 
Superficial  fascia 
Suprarenal  capsules 

connexion  with  bronzed  skin 
Surgical  Anatomy : — 

of  axilla 
brachial  artery 
hernia,  femoral 
hernia,  inguinal 
Paronychia 
perinajum 
urethra 

Surgical  Observations:— 
abscess,  palmar 
Aneurism,  poplitreal 
bursa:  of  hand  and  wrist, 
inflamed 
Butcher's 

Colics,  professor  A. 

Cooper's,  Sir  A.  199,  269,  2<0, 
322,  451,  700,  <05 
Corbett's,  Professor  ®f8 

dislocation  of  humerus  1 61,  M 
269,  2/0 
of  lower  jaw  199 


214 

330 

330 

719 

661 

355 

714 

511 

366 

325 
325,  366 
. 77 

114 
505 
478 
17 
7,  15 
17,  540 
541 
427 
487 
520 
341 
G30 
203 
21 

457 

458 
460 
424 
365 
532 
499 
499 
49S 
534 
640 
499 
219 
511 
511 
185 

65 

297,  310 

490 

491 

679 
683 
369 
313 
279 
327 
355 

293 
729 

2S2 
652,  689 
372 
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Surgical  Observations, 
dislocation  of 

tendon  of  pero- 
nseus  longus  407 

Femoral  artery  ..  714 

Fractures  of  humerus  30 
Hamilton's,  (of  Richmond 
hospital)  ..  318 

Hernia,  femoral  ..  707 

inguinal  ..  713 

Jameson’s  . . 315 

Larynx,  foreign  body  in  246 
Lithotomy  . . 710 

Mayne’s  . . 439 

Nelaton’s  ..  199 

ovarian  dropsy  . . 300 

paronychia  ...  279 

Porter’s,  Professor  ..  729 

Shannon’s  ..  369 

tendo  Achillis,  ruptured  409 
tendon  of  peromeus  longus 
displaced  ..  ..  407 

tonsil,  cutting  into  ..  231 

tracheotomy  ..  ..  211 

mine,  infiltration  of  . . 327 

retention  of  300,  345 


Wilson’s 

# . 

. . 

447 

See  also  Anatomy,  Sur- 

gical, and  Operations. 

Sustentaculum  tali 

, , 

412 

Sutures 

. . 

121 

coronal 

. . 

67 

lambdoid 

m # 

68 

sagittal 

68 

Symphysis  menti 

122 

Symphysis  pubis 

.’.  44, 

137 

Synarthrosis 

121 

Syndesmology 

, . 

117 

Syndesmosis 

122 

Synovia 

120 

Synovial  glands 

120 

Synovial  membrane 

120 

Systems, 

arterial 

639 

muscular  . . 

175 

nervous 

, . 

498 

osseous 

1 

vascular 

637 

venous 

727 

T. 


Taenia  hippocampi 

.. 

525 

Taenia  semicircularis 

523 

Tapetum  lucidum 

, , 

620 

Tarsus 

55 

Teeth 

# m 

95 

minute  structure  of 

96 

Temporal  aponeurosis 

„ 

196 

Temporal  bone 

, , 

72 

Tendo  Achillis 

, # 

408 

rupture  of 

409 

Tendon,  cordiform 

395 

Tendon  of  flexor  pollicis  pedis  longus 

415 

of  peronreus  longus 

.. 

417 

Page 

Tendons 

.. 

177 

Tendons  conjoined 

.. 

305 

Tendo  oculi 

189 

Tensor  vaginae  femoris 

• • 

385 

Tentorium  eerebelli 

504 

Testes 

*317 

322 

Testes  cerebrales 

.. 

529 

Thalami  optici 

.. 

523 

Thebesii  foramina 

440 

Thigh-bone,  v.  Femur. 

3S4 

Thigh,  muscles  of 

.. 

Thoracic  aorta 

692 

duct 

427,754 

right  thoracic  duct 

755 

regions 

.. 

418 

Thorax 

19 

inferior  boundary  of 

24 

upper  outlet  of 

24 

Thrombus 

, . 

358 

Thymus 

450 

Thyroid  cartilage 

.. 

237 

Thyroid  gland 
Tissue, 

** 

220 

erectile,  120,  340,  341, 

355,  359, 

622 

fibrous,  white 

119 

fibrous,  yellow 

.. 

119 

nervous 

5U0 

(See  Membrane  and  Tunica.) 

Todd  and  bowman 

2,  4 

Todd’s  Encyclopaedia 

349 

Tongue 

. . 

233 

Tonsils 

231 

Toes 

62 

Torcular  Herophili 

507 

Toynbee 

616,617 

Trachea 

431 

Tracheotomy 

. . 

743 

Tractus  opticus 

544 

Tragus 

627 

Triangles  of  neck 

211 

Tricuspid  valves 

.. 

441 

Trigemini 

547 

Trigonum  vesicae 

348 

Triquetra  ossa 

68 

Trochanter,  great 

48 

lesser 

49 

Tube,  Eustachian 

227 

Tubes,  Bellini’s 
Fallopian 

493 

364 

Tuber  clnereum 

517 

Tubercula  quadrigemina 

529 

Tuberculum  Lower! 

436 

Tubuli  iactiferi 

368 

seminiferi 

325 

uriniferi 

493 

Tunica  albuginea  oculi,  v.  Sclerotic. 

albuginea  ovarii 

365 

albuginea  testis 

. . 

323 

celluiosa 

621 

erythroides 

319 

granulosa 

365 

Kuyscliiana 

618 

vaginalis  oculi 

, * 

611 

vaginalis  testis 

320 

vasculosa 

323 

Turbinated  bones,  inferior 

91 

Tympanum 

628 

Typhoid  fever 

466 

Tyson's  glandulm 

49  a 

337 

.778 
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485, 


Ulna 

Umbilical  arteries 
cord 
region 
vein 

Umbilicus 
Urachus 
Ureters 

openings  of 
Urethra,  female 
male 

membranous  portion  of 
prostatic  portion  .. 
spongy  portion  of 
Urinary  organs,  female 
Urine 

(but  see  Prof.  Haughton’s  most 
instructive  paper,  in  Dublin 
Quarterly  Journal  of.  Medical 
Science,  vols.  xxviii.,  xxx., 
xxxi.,  and  xxxii.) 

Uterus 
Utricle 
Uvea 

Uvula  cerebelli 
palati 
vesicse 
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31 
703,  705 
485 
296 
484,748 
301 


343 

496 

349 
367 

350 
354 

351 
365 
367 

497 


361 

635 

621 

531 

230 

348 


Vagi 
Vagina 

animalcules  of 
coats  of 
Vagina  femoris 
Vagum  par 
Vallicula  Halleri 
Valley,  Haller’s 
Valsalva,  sinuses  of 
Valve,  coronary 

Eustachian 
ileo-coecal 
ileo- colic 
mitral 
pyloric,  of  bladder 
semilunar,  v.  sigmoid, 
sigmoid,  of  aorta 

of  pulmonary  artery 
tricuspid 
venous  * 

Vieussens' 

Valvulm  connlventes 
Varolii  pons 
Vas  deferens 
Vasa  afforentia 
Vusa  brevia 
Vasa  eiferentia 
Vasa  vorticosa 
Vascular  system 

absorbents 
arteries 
capillaries 
circle  of  Willis 


Vascular  system, 
heart 
lacteals 
lymphatics 
sinuses 
thoracic  duct 
torcular  Herophili 
veins 


Veins 


564 

359 

360 
360 
375 
564 
531 
531 
642 
438 
437 
468 
468 
444 
343 

640 
442 
441 
639 
529 
464 
518 
324 
749 
461 
749 
618 
637 
200,  748 

637 

638 
516 


alveolar 

anastomotic,  femoral 
angular 

articular,  of  knee  . . 
auricular  posterior 
axillary 
azygos  major 
minor 

basilic 
brachial 
brachio-cephalic 
cava  ascendens,  t>.  Inferior 
descendens,  v.  superior. 
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434 
467 
749 
502,  747 
427,  754 
507 
638 
638,  727 
741 
729 

741 
728 
739 
737 
744 
744 

271,  736 
737 

742 


cava,  inferior 
superior 
cavae  hepaticae 
•cephalic 

circumflexa  ilii  internal 
coronary 
diploe,  of 
dorsalis  penis 
emulgent,  v.  renal, 
endo-rachidian 
epigastric,  deep 
exo-rachidinn 
facial  ..  •• 

facial, transverse  .. 
femoral 
Galen’s 
gastric 
glutaeal 
haemorrhoidal 
hemi-azygos 
hemispheric  . . 
hepatic 
iliac,  common 
iliac,  external 
internal 
lumbar 
innominatae, 

left  .. 
right . . 

integumentorum  penis 
Intercostal  .. 
intralobular  of  liver 
jugular,  anterior  . . 

external  . . 
internal  . - 
posterior  . . 
lateral  sacral 
lingual 

lumbar  • • • • 

mammary,  internal 
maxillary,  internal . . 
median 

basilic 

cephalic 

medians  profunda  •• 
mesenteric  .. 
obturator 
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436,  743 
735 
271,  736 
731 
437 
742 
338 

746 
731 
745 
740 
739 

748 

731 
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736 

733 

730 

731 
731 
742 

742,  743 
742 
319 
745,  bit 
480,  735 

739 

738 

740 

739 
731 

741 
745 
74S 
739 

271,  736 

272,  736 
271 

272,  736 
748 
731 
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Vbixs, 

occipital 

741 

peron®al 

..  727 

pharyngeal  . . 

• « 7 42 

phrenic 

735)  743 

plantar 

727 

poplitaeal 

728 

portae 

480,  747 

profunda  femoris  . . 

..  729 

prostatic 

732 

pudic 

731 

pulmonary  . . 

443 

rachidian 

537,  745 

ranine 

741 

renal 

735 

SalvateUa 

271,  736 

saphena,  externa  . . 

728 

interna  . . 

729 

sciatic 

731 

spermatic 

734 

spinal 

747 

spino-rachidian 

745 

splenic 

748 

subclavian 

738 

sub3capular  .. 

..  . 737 

sural 

729 

temporal 

739 

temporal,  middle  . . 

739 

temporo-facial 

739 

temporo-maxillary  .. 

738 

thyroid 

741 

thyroid,  inferior 

743 

tibial,  anterior 

728 

tibial,  posterior 

727 

umbilical 

484 

uterine 

365,  733 

vaginal 

361,  733 

vertebral 

743 

vesical 

350,  733 

Velum,  inferior  medullary 

531 

interpositum 

522 

medullare  . . 

531 

pendulum  palati  . . 

228 

superior  medullary 

529 

Vena  azygos 

744 

azygos  minor 

744 

Ven®  cav®  hepatic® 

480 

comitcs 

683, 736 

Galeni 

525 

Ventricles  of  brain 

520 

fifth 

521 

fourth 

529 

lateral,  two 

520 

third 

527 

of  heart,  left 
right 

443 

440 

of  larynx 

245 

Vermiform  process. 

inferior 

531 

superior 

530 

Vertebra  promincns  cervicis 

10 

Vertcbr® 

7 

cervical 

10 

dorsal 

9 

lumbar 

8 

processes  of 

7 

Vertex 

102 

Verumontanum 

362 

Vesica  sacculata 

347 

Vesicula  prostatica 

Page 

352 

Vesicul®  seminales 

353 

Vestibule  of  ear 

632 

of  vagina 

.. 

369 

Vibriss® 

109 

Vidian  canal 

. . 

105 

Vieussens,  annulus  of 

. . 

667 

valve  of 

. . 

529 

Villi 

466 

Viscera  of  abdomen 

452,  497 

pelvis 

. . 

343,  361 

thorax 

Vitreous  table 

65 

Vitreous  humour 

623 

Vocal  chords 

238, 245 

Vomer 

91 

Vulva 

. . 

358 

w. 


Wagner’s  bacillous  layer  of  retina  621 

Weberian  vesicle  352 

Wenzel’s  canal  ..  ..  521,526 

Whartonian  duct  215 

Willisii  chord®  505 

Willis’  circle  516 

Willis' line®  transvers®  ..  ..  519 

Wilson’s  muscles  334 

Winslow’s  ligament  ..  ..  142 

ligamentum  posticum  394 

Wirsung’s  canal'  489 

Wolffian  bodies  496 

Wormian  bones  68 

Wrisberg’s  ganglion,  v.  Cardiac  . . 601 

Wrisberg’s  nerve  678 

Wrist,  v.  carpus. 

Wrist-joint  ..  ..  168,170 


X. 

Xiphoid  cartilage 

22 

Y. 

Yellow  elastic  tissue 

. 11 

ERRATA. 


p.  2,  for  Schryer  read  Scherer. 

p.  44,  line  1,/or  surrounded  read  rounded. 

line  4,  for  Gimhernaut  read  Gimbernat. 
line  20,  for  symphisis  read  symphysis, 
p.  53,  line  8,  for  solaeus  read  soleus. 
p.  98.  note,  for  Goodier  read  Goodsir. 
p.  117,  fourth  line  from  bottom,  for  of  read  or. 
p.  186,  line  36,  for  ciliae  read  cilia, 
p.  221,  line  25,  for  Neihbur  re.fid  Neubaner. 
p!  338,  line  21,  for  vjnae  read  venae. 

1 i . i- v n-an.l  RnlV 


p!  339|  penult,  line,  for  Bayly  read  Baly. 
>4nQ  -fn**  Rnfiiorriiiori  Tfi.tui  Bellinccr. 
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